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Editorial 





Dr. Frank Newell has been forced by many simultaneous pressures to release 
the editorship of the Survey or OPHTHALMOLOGY. Dr. Newell nursed this Jour- 
nal through its infancy; set up its format; established its principles and whipped 
it into its present accepted position. It was essentially a labor of love. There is 
no doubt that this Journal, under Dr. Newell’s aegis, has contributed consider- 
able to ophthalmology. The new editor reluctantly accepted the reins as he 
recognizes this to be a tremendous task. It is always difficult to follow in the 
footsteps of a successful editor. The program established by Dr. Newell will be 
followed and it will be the aim of the Editorial Board to present this Journal 
with Dr. Newell’s projected ideas. There will be some innovations from time to 
time, such as the visits to various ophthalmological institutions which start in 
this issue. It will also be the aim of this Journal in the future to welcome sug- 
gestions from its reading audience. The subscribers to SuRVEY oF OPHTHAL- 
MOLOGY will be delighted to learn that Dr. Newell will continue his association 
with the Journal as a Section Editor. 

Irvine H. Leopotp, M.D. 
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TRAUMATIC HYPHEMA 


ARNOLD G. KUSHNER 


Wills Eye Hospital, Philadelphia, Pennsylvania 


This review of the literature concerning traumatic hyphema includes sections 
which deal with the pathophysiology and prognosis, the complications, and the 
therapy required for the disorder. In addition, one hundred cases from the Wills 
Eye Hospital which were treated from 1949 to 1958 will be analyzed. 


PATHOPHYSIOLOGY AND PROGNOSIS 


Hyphema, the accumulation of free blood in the anterior chamber, is common 
in mild contusions and an almost invariable sequel of more serious traumatic 
eye injuries. Aside from such complications as dislocation of the lens, traumatic 
cataract, choroidal rupture, or retinal detachment sustained at time of injury, 
there are many lesser injuries in which hyphema is the main pathological finding. 
Most of these primary hemorrhages develop at the time of injury (especially in 
children), are small (although the size varies and blood may fill the anterior 
chamber), settle gravitationally, and are absorbed with simple treatment in one 
to seven days.' 

The bleeding is believed to occur usually from small blood vessels at the root 
of the iris with or without iridodialysis, and is usually transient. Other sources 
of bleeding are tears in the ciliary body, in which the hyphema is often associated 
with vitreous hemorrhage, ruptures of the iris sphincter, and radial or circular 
iris tears.?: *» * There is usually no relationship to blood clotting abnormalities. 

Even arteriolar bleeding is transient because (1) the vascular pressure and 
intraocular pressure equilibrate; and (2) immediate contraction and recession of 
the lacerated blood vessel wall occurs (the efficacy of the latter is proved by the 
low incidence of persistent bleeding after iridectomies). 

The seriousness of this condition resides in the development of complications, 
most of which follow the occurrence of secondary hemorrhage or hemorrhages 
into the anterior chamber and which greatly worsen the prognosis as regards 
visual acuity (Table 1). 

In Thygeson and Beard’s‘ series the rather high percentage of cases with 
secondary hemorrhage was in part due to those referred to them after the sec- 
ondary hemorrhage had already occurred. 

In addition, approximately 50 per cent of their cases of secondary hemorrhage 
developed glaucoma, and 85 per cent of these had a very poor final visual acuity. 

It has been estimated that, on the average, between 19 and 25 per cent of 
traumatic hyphemas have a final visual acuity of less than 6/12. 
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TABLE 1 
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Secondary hemorrhages are always much more severe than primary ones, and 
often fill the anterior chamber. They usually occur between 2 and 5 days after 
injury’: *-? without warning and often when absorption of the primary hemor- 
rhage seems to be progressing well. They may follow even minute hyphemas. 
Rarely, hemorrhages recur periodically for weeks or months.! 

The cause of the secondary hyphema is not understood. The suggestions which 
follow have been advanced: (1) Capillary fragility may play a role;* new blood 
vessels are forming in the injured tissue 2 to 3 days after injury. (2) An over- 
whelming vasodilator axon reflex occurs,’ mediated through the fifth cranial 
nerve and caused directly by contusion. If this is true, then capillary dilatation 
by drugs, miotics for example, is contraindicated. (3) The vasoconstrictor 
mechanism is paralyzed by trauma,’ this could explain the repeated hemorrhages 
sometimes seen, especially after iridectomy for associated glaucoma. (4) Trau- 
matic cyclodialysis and hypotony from the contusion are responsible.’ 

The mechanism by which blood in the anterior chamber disappears is not 
completely known. Absorption is probably mainly through the anterior surface 
of the iris, and multitudes of red blood cells have been seen on histological ex- 
amination lying in iris crypts 24 hours after injury.! However, drainage through 
the angle is also a possibility. The rate of absorption apparently depends on dilu- 
tion of blood by aqueous, not on lysis of the erythrocytes. It is generally agreed 
that fluid blood disappears from the anterior chamber more quickly than blood 
which has clotted. 


COMPLICATIONS 


The complications which may result can be listed as given below. 

1. Glaucoma secondary to the secondary hemorrhage! may aggravate an al- 
ready present ‘‘concussion glaucoma” due to vasomotor instability. The glau- 
coma associated with the secondary hemorrhage is due to (a) vasodilatation, (b) 
increased colloid content of the aqueous, and (c) embarrassment of drainage 
channels. 

In Thygeson and Beard’s‘ series secondary glaucoma occurred only in patients 
who developed secondary hemorrhage, and it occurred in 50 per cent of these. 
Secondary hemorrhages differ from postcataract hemorrhages which (a) occur 
later (usually the 5th to 7th day), (b) are relatively benign, (c) rarely fill the 
anterior chamber, and (d) usually do not produce glaucoma. 

2. Blood staining of the cornea usually, but not invariably, occurs in the pres- 
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ence of increased intraocular pressure; it has been reported in connection with 
extensive damage to corneal endothelium and Descemet’s membrane without 
glaucoma. Blood staining presents a corneal discoloration varying with time 
from reddish-brown to greenish to white, is usually disciform with a clear portion 
of cornea around the limbus, and clears very slowly from the periphery centrally; 
clearing may take years and may never be complete. Blood staining is due to an 
absorption through Descemet’s membrane of the products of erythrocytes which 
have broken down in the anterior chamber.® 

3. Exudation in the pupillary area with resultant (a) seclusion of the pupil, and 
(b) fibroblastic tissue deposition on the anterior surface of the lens. 

4. Peripheral anterior synechiae, due to organization of blood. 

5. Sympathetic ophthalmia is rare. 

There are also some long term and rare complications: 

6. Iris atrophy, which may continue to total aniridia. 

7. Optic atrophy with anterior staphyloma, the result of intractable glaucoma. 

8. Heterochromia iridis, in which the iris becomes darker due to hematogenous 
pigmentation. 

9. Hemophthalmitis, in which chronic degenerative changes occur throughout 
the globe with the formation of granulomatous masses densely packed with 
cholesterol crystals and multinucleated giant cells, located particularly in the 
iris, ciliary region, and angle. The condition is characterized by chronic irritation 
with subacute relapses, often finally necessitating enucleation. 

Considering all of Smith’s cases of traumatic hyphema, the chief causes of poor 
vision were macular changes and traumatic cataract. In cases where the poor 
vision was due to the hyphema itself, the causes were secondary glaucoma, 
corneal blood staining, fibroblastic tissue deposition on the anterior surface of the 
lens, and phthisis bulbi, and all of these had a final visual acuity of less than 6/60. 


THERAPY 


It is essential to determine whether the patient has a blood dyscrasia. All 
patients should be examined for bleeding, coagulation and prothrombin times, 
clot retraction, capillary fragility and platelet count, and have a sickling test, 
particularly if there has been a history of bleeding elsewhere in the body. '° 


Primary Hemorrhage without Glaucoma 


1. COMPLETE BED REST. This has been recommended for several days to a week, 
preferably in a hospital. There is almost complete uniformity of opinion regarding 
the supreme importance of this measure, since there have been many examples 
of recurrent hemorrhages directly related to physical activity and the associated 
increase in blood pressure.* '° Statistically, activity increases the incidence of 
secondary hemorrhages as much as 10-fold.* Usually included with bed rest is (a) 
the patching of both eyes with a shield over the injured eye, in an attempt to 
provide protection, comfort, and local rest to the globe, iris and ciliary body. 
This is less important, and was not done in Thygeson and Beard’s* series (their 
patients were given a cycloplegic). Other variations used are (b) elevation of the 
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head to decrease vascular pressure in iris blood vessels and keep blood away from 
the lens, and (c) shifting of the head into different positions to increase the extent 
of blood-iris contact. 

2. SEDATIVES AND ANALGESICS. These help to keep the patient comfortable 
and more inactive physically, and will help reduce reflex intermittent orbicularis 
spasm due to the ocular pain so often associated with hyphemas. 

3. CYCLOPEGIC AND/OR MIOTIC DROPS. The most commonly used are homatro- 
pine and atropine, and pilocarpine and eserine. This is one of the most contro- 
versial measures. The main advantages and disadvantages of each can be 
summarized as shown in Table 2. 

There is also no agreement regarding the effects of mydriatics and miotics 
on iris blood flow, blood vessel diameter, and blood aqueous permeability. As 
an example, let us consider cycloplegics. Janes and Calkins" found that homat- 
ropine produced an increase in the diameter of the pupillary radial arteries 
and peripheral capillaries in rats. Cristini’ found that atropine produced a 
marked arterial dilatation, without capillary dilatation, in rabbits. Janes and 
Calkins" state that since homatropine blocks acetylcholine receptors, one should 
expect constriction of blood vessels, not dilatation. They theorize that not only 
do the radial iris vessels spiral during dilation of the pupil, but they also undergo 
linear shortening, and it is this condensation of tissues in the arterial walls, and 
not dilatation of the vessels per se, which makes the vessels appear dilated. 

Duke-Elder™ states that atropine increases iris blood flow by relaxing the 
ciliary muscles through which the ciliary arteries run, thus removing any mechan- 
ical constriction to their lumen. It also, by abolishing traction on the choroid, 
allows the veins of this venous reservoir to collapse, tending to encourage stasis 
and the combined effect favors engorgement. Swan and Hart!‘ and Adler and 
Landis'® found that atropine did not increase blood vessel permeability in the 
anterior chamber, but might even decrease it in rabbits. This effect was unrelated 
to the size of the pupil. 

The general consensus is that homatropine and atropine do not significantly 
affect iris blood flow or the permeability of the blood-aqueous barrier. 

As for miotics, Janes and Calkins" found that DFP (diisopropyl fluorophos- 
phate) had the same visible effect as homatropine, but here the vasodilatation 
was a real one. The mechanism is the inactivation of cholinesterase by DFP,": '¢ 
either by destroying it or irreversibly combining with it, thereby allowing acetyl- 
choline to accumulate in the iris, override sympathetic nerve influence on the 
arteries, and allow the arteries to dilate in response to blood pressure. Also, 
miotics uncoil and lengthen radial blood vessels, especially on the pupillary side 
of the major arterial circle. 

However, Cristini’? found that pilocarpine and eserine did not dilate larger 
blood vessels, but did produce capillary dilatation and the opening of new capil- 
laries previously unseen, thus decreasing capillary pressure and rate of flow. 

Duke-Elder™ states that eserine dilates capillaries and increases their perme- 
ability, aided by contractions of the ciliary muscles upon the contained arteries 
and veins, thus tending to abolish engorgement. 
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TABLE 2 











Disadvantages 








1. Decreases possi- | 
bility of posterior | 
synechiae and, if | 
they do develop, | 
the pupil will at | 


least be open 
with less subse- 
quent _interfer- 


ence with visual | 


acuity. 


2. Decreases asso- 
ciated 
clitis. 


3. Stops movement 
of uveal tract and 
immobilizes 
edges of lacera- 
tion. 


4. Decreases possi- | 


bility of disturb- 
ing iridodialysis 


which may be 


present 


iridocy- | 


1. Decreases an- 


terior chamber 


angle and there- | 


fore may pre- 


dispose to glau- | 


coma. 


. Decreases sur- 


face of iris, per- 
haps delaying 
reabsorption of 
blood. 


Miotics 





Advantages 


Disadvantages 





and therefore 
may promote re- 


absorption of | 


blood. 


. Increases angle 


and therefore 
helps prevent 


secondary glau- | 
coma should a | 


secondary hem- 
orrhage occur. 


. Increases __sper- 


meability of iris 
blood vessels and 
therefore pre- 


sumably in- 

creases rate of | 
absorption of | 
blood. 


4. Immobilizes iris. 





. Makes 


1. Exposes a larger | 1. Increases congestion 
surface of iris | 


of iris and ciliary 
body, thus presum- 
ably increasing the 
danger of further 
hemorrhage. 


associated 
iridocyclitis worse. 


3. If posterior syne- 


chiae develop, may 
not be able to dilate 
pupil later. 


. Conceivably, a 


deeper angle may 
allow increased 
blockage of filtration 
channels by erythro- 
cyte breakdown 
products of large 
molecular size and 
therefore increase 
the tendency toward 
glaucoma. 


Swan and Hart" found that eserine increased the permeability of the blood- 
aqueous barrier, but that pilocarpine did not; however, the experimental animals 
used resist the miotic action of pilocarpine, and the other experiments did show 
an increased permeability due to pilocarpine. 

The general consensus is that pilocarpine and eserine do cause an increased 
iris blood flow, increase iris congestion, and increase the permeability of the blood- 


aqueous barrier. 





n 


d 


d 





TRAUMATIC HYPHEMA 7 


It can therefore be seen that it is no easy problem to decide whether to use 
cycloplegics, miotics, alternate instillations of each, or not to use them at all. 
The problem of timing, or when to use them, also contributes to the difficulty. 
At Wills Eye Hospital the attending staff, for example, differ among themselves 
in these problems. As reported in the literature, those favoring cycloplegics in- 
clude Thygeson and Beard‘ (homatropine) and Laughlin® (atropine). Those 
favoring miotics include Rychener’ (eserine) and Smith® (pilocarpine, if the 
hyphema is greater than 6 mm.). One favoring alternation is Vail, quoted by 
Smillie’ who favors pilocarpine the first day of treatment, homatropine the 
second day, and the two then alternated daily. One favoring neither as a primary 
treatment is Duke-Elder,' who is against cycloplegics (but not against miotics) 
and who advocates eserine in the event of a secondary hemorrhage or glaucoma. 
It has not been established that when the anterior chamber is completely filled 
with blood either mydriatics or miotics will move the pupil." 

Most people agree on the use of cycloplegics after disappearance of the primary 
hemorrhage, especially after the fourth or fifth day when the danger of secondary 
hemorrhage has decreased; their purpose is to decrease the associated irido- 
cyclitis and prevent synechiae, particularly the binding of the pupil in a con- 
stricted state. 

4. COMPRESSES, HOT AND/OR COLD. There are also differences of opinion regard- 
ing this measure. Some believe that ice compresses are soothing and tend to re- 
tard bleeding. Others believe that hot compresses cause iris vasodilatation 
which would increase the rate of blood absorption; opponents of this state that 
such vasodilatation is undesirable because it might increase the danger of sec- 
ondary hemorrhage. 

5. STEROIDS LOCALLY; STEROIDS OR ACTH systTemica.Ly. It is known that 
some forms of senile macular degeneration, the disciform type of macular degen- 
eration, inflammatory types of choroidal or retinal disease with definite hemor- 
rhagic components, muscle hematomas, plus the recurrent ecchymoses seen in 
Cushing’s syndrome do not respond well to systemic ACTH and cortisone. This 
prompted Benedict and Hollenhorst!* to investigate the effect of subconjunctival 
injections of cortisone on hyphemas in rabbits. They found that all the cortisone- 
treated animals had a decreased rate of blood absorption as compared with con- 
trols, but noted no other effects. They concluded that cortisone was contrain- 
dicated in hyphema, and suggested that cortisone blocks the increased capillary 
permeability of ocular blood vessels important in absorption of blood from the 
anterior chamber. Steroids may also reduce the phagocytic action of the macro- 
phages which function in the iris and help to digest and remove the clot." 

6. AGENTS AFFECTING THE BLOOD CLOT. 

a. Streptokinase. This is a fibrinolytic enzyme activator. There is present in the 
euglobulin fraction of human plasma an inactive form of an enzyme capable of 
causing fibrinolysis, to which the name plasminogen has been given. It is postu- 
lated that streptokinase converts plasminogen rapidly and completely to the 
active form, called plasmin, which catalyzes fibrinolysis.2° Normally the blood 
proteolytic system contains a plasmin fibrinolytic factor and antienzyme plasmin 
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inhibitors as balancing components.” Streptokinase is a growth product of certain 
strains of Group A beta hemolytic streptococci, and is of little use in patients 
recovering from streptococcal infection because 75 per cent of them develop a 
specific antisubstance. There is no interference with the action of the sulpha 
drugs and most antibiotics given concurrently.” 

Jukofsky” treated one human case with a secondary hemorrhage filling the 
anterior chamber and an associated glaucoma with marked corneal blood stain- 
ing. He aspirated 0.2 cc. of bloody aqueous humor and then injected 50,000 units 
of streptokinase in saline (0.2 cc.) directly into the anterior chamber. About one 
hour later the anterior chamber was practically free of blood. The corneal blood 
staining decreased during the following three days and was completely gone 
three months later. However, posterior segment damage from the original injury 
resulted in a final visual acuity of light perception. Friedman*™ treated three 
human cases with anterior chamber injections of streptokinase in saline, the 
amounts varying from 50,000 units to 25,000 units in 0.2 cc.; his technic was 
similar to Jukofsky’s.” In all three cases the blood disappeared quickly (within 
36 hours) but the reaction to the drug was so great that two cases had a resultant 
final visual acuity of light perception and the third required enucleation for 
secondary glaucoma and pain. The drug reaction presented as corneal edema 
with endothelial damage, severe cyclitis with secondary cyclitic membrane forma- 
tion, and chronic inflammation. He concluded that streptokinase was too irri- 
tating for use in human eyes. 

O’Rourke,” using a similar technic, extended these experiments in rabbits 
producing hyphemas by the injection of human blood. He used eight concentra- 
tions of streptokinase in saline, varying between 5,000 and 200,000 units per cc., 
(i.e., 1000 to 40,000 units in the 0.2-cc. injection) and found that the toxic reac- 
tions of corneal edema and iridocyclitis were absent when a concentration of less 
than 50,000 units per cc. (10,000 units) was used. He emphasized the fact that 
at the time his experiments were performed a pure preparation of streptokinase 
was not yet available, and that the known impurities included a desoxyribonu- 
lease known as streptodornase, hyaluronidase, streptolysins O and S, and a 
ribonuclease, as well as other antienzyme factors in significant quantities. In 
repeating the above experiments using one of the known impurities alone (hyal- 
uronidase), a toxic reaction pattern occurred even greater than that seen when 
the highest concentration of streptokinase was used. This was confined to the 
eye. He, therefore, considered it plausible that a great part of the toxic reaction 
seen after injection of streptokinase in high concentration was related to the 
contained hyaluronidase, which would also be in greater concentration. He also 
emphasized the significant points given below. 

The anterior chamber is constantly perfused by aqueous humor which dilutes 
and removes by flow or diffusion many water soluble agents introduced into it. 
Therefore contact time and surface area of the substrate-enzyme-activator sys- 
tem are important. 

The degree of fibrinolytic activity in a given area, and the time required, is 
proportional to the concentration of activated plasmin, and not to the strepto- 
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kinase concentration. An excess of the latter assures only a maximal rate of 
activation of available plasminogen, but a suitable excess must be maintained to 
compensate for the amount lost by aqueous humor outflow. Using the described 
technic, significant fibrinolytic activity was lost well before one hour had elapsed. 
This activity was prolonged up to 4 to 6 hours when the streptokinase was in- 
jected in a more viscous solution (double-strength plasma, activated by pre- 
liminary incubation with an excess of streptokinase prior to injection). 

The procedure was most successful when the enzyme mixture was injected into 
the anterior chamber and allowed to remain there for one or two hours, after 
which time the clot and hemorrhage were washed from the eye. 

No antigenic response (as measured by the antistreptokinase activity in plas- 
moid aqueous five days later) was noted in doses of less than 50,000 units per 
cc.; it was noted in doses of greater concentration. Therefore, one might infer 
that repeated injections of concentrations less than 50,000 units per cc. would 
not show a decreased effectiveness. 

Recently pure plasminogen and pure streptokinase have become available. The 
use of plasminogen activated by a minimum of streptokinase would represent the 
maximum of fibrinolytic activity possible per unit weight, and is probably the 
next logical step in this line of research. However, these two pure substances 
have not yet been evaluated in the treatment of hyphema. 

b. Trypsin and chymotrypsin. These are pancreatic enzymes which can be 
administered systemically. Theoretically, they could dissolve clots by a direct 
fibrinolytic action upon the clot or indirectly by activating the intrinsic plasma 
fibrinolytic plasminogen system.!° They are not widely used in hyphema,™ and 
in the one case in our series in which intramuscular tyrpsin was used, a secondary 
hemorrhage occurred. One might hypothesize that lysis of the thrombus blocking 
the ruptured blood vessel might occur, predisposing to secondary hemorrhage; 
this has not been a factor in experiments with streptokinase. 

7. FACTORS AFFECTING CAPILLARY WALL STRENGTH. 

a. Vitamin C, b. Rutin, c. Hesperidin (Vitamin P) and d. Adrenosem. The first 
three substances are important in the maintenance of capillary wall (i.e., inter- 
cellular cement substance) strength;*: *° their administration to patients with 
positive capillary fragility tests often results in subsequently normal tests. Since 
capillary fragility may play a role in secondary hemorrhage, and since these 
substances are harmless, their prophylactic use is theoretically justified, even 
though rutin does not produce its effects for two to three days. Adrenosem is a 
synthetic chemical (adrenochrome semicarbazone sodium salicylate complex) 
claimed to be specific for bleeding caused by excessive capillary permeability. 
It can be given orally or intramuscularly (manufacturer’s data). However, we 
have seen no reports proving their effectiveness in decreasing the incidence of 
secondary hemorrhages in the anterior chamber in patients without increased 
capillary fragility. 

e. Glutaminic acid. This is another substance which might belong in this group. 
Kleinert?® administered glutaminic acid to patients after cataract extraction. 
There was no decrease in the incidence of secondary hemorrhages, but the num- 
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ber severe enough to require paracentesis was reduced by 50 per cent. He sug- 
gested that an increase in capillary resistance might be responsible. To our knowl- 
edge this substance has not been used extensively in the treatment of traumatic 
hyphema. 

8. FACTORS AFFECTING BLOOD COAGULATION. 

a. Calcium and b. Vitamin K. In an overwhelming majority of hyphema cases, 
no abnormality of the blood coagulation mechanism is found. Therefore, the 
routine use of calcium and vitamin K does not seem to have a strong basis. 

c. Snake venom (moccasin or viper). This substance is known to contain an ac- 
tive thrombin. One might question whether it should be effective in patients who 
show no abnormality of blood coagulation, and Duke-Elder' states that it is 
not. Swett,” however, used a }4990 dilution of moccasin venom subcutaneously 
(0.5 ce. every day for one week) in cases of intraocular hemorrhage. He stated 
that often one injection was enough to produce a strong clot, and given intra- 
venously produced an immediate effect. He believed its action was on blood 
vessels directly or on the coagulation mechanism, and suggested its use in cases 
with persistent or recurrent bleeding. 

d. Premarin. This is a mixture of conjugated equine estrogens which has re- 
cently shown promise as an adjunct in the control of nonocular hemorrhage; it 
might find a future use in the treatment of hyphema. Johnson* suggests that it 
affects three factors in the coagulation mechanism, increasing the concentration 
of prothrombin and accelerator globulin, and decreasing the concentration of 
antithrombin. At present, it is given intravenously in 20-mg. doses. 

9. INJECTION OF AIR INTO THE ANTERIOR CHAMBER. Wilson and coworkers”® 
reported this procedure in 36 cases. Their rationale was as follows: One of the 
causes of secondary hemorrhage might be post contusion hypotony with the 
induction of bleeding from a ruptured blood vessel. Air in the anterior chamber 
would (a) correct this hypotony, (b) because of its compressibility and distensi- 
bility tend to prevent large fluctuations in intraocular pressure, (c) because of 
its presence render it impossible for the anterior chamber to completely fill with 
blood, and (d) help prevent contact between cornea and blood and, therefore, 
decrease the danger of corneal blood staining. 

They injected air in 27 cases after a primary hyphema; of these, only two (7 
per cent) developed secondary hemorrhages and they were not severe, presum- 
ably because of the air present in the anterior chamber. More air was injected, 
and the hemorrhages absorbed without further bleeding. This indicated to them 
that air tends to prevent as well as control secondary hemorrhages. 

The other 9 cases had massive secondary hemorrhages with glaucoma before 
being seen by them. In these cases the clot was evacuated and air injected, with 
satisfactory results. They described their technic, which they consider simple 
and safe. Since a secondary hemorrhage usually occurs between the second and 
fifth days, and air is usually absorbed within two to four days, it can be reinjected 
if necessary. 

However, there are certain hazards in this procedure which should be kept in 
mind. The obvious dangers of infection, and damage to the corneal endothelium, 
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iris, or lens associated with penetration into the anterior chamber are well known. 
The other danger is precipitation of glaucoma by the presence of air. This has 
been reported by Wyman,*° in whose cases it occurred after cataract extraction 
even with total iridectomy, and which he attributed to an air bubble behind the 
iris. Barkan* reported examples of progressive air-induced glaucoma which he 
attributed to seclusion of the pupil with resultant iris bombé, which partially 
blocked the angle. If organic obstruction then occurred, the glaucoma was not 
reversible spontaneously. 

Scheie® reported similar experimental results. He could not produce glaucoma 
in the presence of a total iridectomy, but could with a peripheral iridectomy. 
There is less likelihood of producing air glaucoma if the pupil is dilated (seclusion 
of the pupil is less likely). He states that injection of air into the anterior chamber 
is not an innocuous procedure which can be carried out indiscriminately; an 
increase in ocular tension for only 15 hours is enough to produce peripheral 
synechiae in humans. 

However, Friedenwald* has suggested that, owing to the resilient cushion of 
air provided, an ultimate decrease of intraocular pressure often occurs. His 
explanation is that if the ocular tension rises the air bubble is compressed, the 
partial pressures of its components (O02, CO2, H.O vapor) are correspondingly 
raised, and the rate at which it is absorbed is increased, thus tending to reduce 
the intraocular pressure; i.e., the intraocular pressure cannot increase as much as 
it otherwise would. 

Thus this measure also is a controversial one. 

10. MiscELLANEOus. Gynergen (ergotamine tartrate) is believed by some 
(Wiener, as quoted by Ojers*) to be very effective in the prevention of secondary 
hemorrhage, due to its arteriolar-constricting effect. 


Secondary Hemorrhage without Glaucoma 


ANTERIOR CHAMBER NOT FULL OF BLOOD. The consensus is that previous treat- 
ment should be continued, but if a mydriatic has been used it should be stopped. 
Thygeson‘ advocates use of a strong miotic. 

ANTERIOR CHAMBER FULL OF BLOOD. (This group can include primary hy- 
phemas in which blood fills the anterior chamber.) Many advocate surgical inter- 
vention here because of the danger of a sudden undetected rise in intraocular 
pressure, and also because of the danger of corneal blood staining in the absence 
of glaucoma. Thygeson‘ recommends simple paracentesis, repeated with irrigation 
if the blood is clotted. Chandler (in discussing Rychener’s’ paper) recommends 
irrigation to remove the clot. About one third of Laughlin’s® cases at first para- 
centesis or lavage had tough, rubbery clots which could not be removed without 
danger. Mullen* states that simple paracentesis is ineffective and that irrigation 
is dangerous because the status of the lens zonules is unknown, the blood prevent- 
ing proper visualization, and therefore blind irrigation under pressure could 
dislocate the lens posteriorly. He advocates a corneal incision as for cataract 
extraction with reflection of the cornea, followed by a careful grasping of the clot 
with forceps. He states that after determining that the clot is not adherent to 











12 SURVEY OF OPHTHALMOLOGY 


iris or lens by gentle rotation, it can often be simply elevated and extracted 
without irrigation. The section is closed with preplaced corneoscleral sutures and 
a limbus-based conjunctival flap. Air is injected into the anterior chamber and no 
mydriatic used. He contends that blood staining will occur without prolonged 
increase in intraocular pressure. Immediate operative intervention is decided 
upon when the last small island of iris can no longer be seen. 


Secondary Hemorrhage with Glaucoma 


Mrorics. Suggestions vary from the use of Diamox with or without miotics, to 
repeated paracenteses, to evacuation. McDonald** recommends Diamox and an 
agent such as Adrenosem in addition to bed rest and bilateral bandages. He does 
not recommend miotics or surgical intervention. He has treated hyphemas, some 
of them filling the anterior chamber, in the above manner in the face of peak 
intraocular pressures as high as 50 mm. of mercury Schigtz. The pressure may 
be maintained above normal levels for several weeks without causing glaucoma- 
tous cupping. He believes that surgical intervention does not reduce the incidence 
of blood staining of the cornea, and may lead to further hemorrhage in both the 
anterior and posterior segments which may lead to phthisis bulbi. 

Rychener’ recommends paracentesis without lavage; Laughlin® advocates 
lavage. Scheie*” recommends Diamox and paracentesis if the intraocular pressure 
rises, but does not irrigate, He repeats the paracentesis on successive days or 
even more often if necessary. 

DiaMOx (ACETAZOLEAMIDE) OR OTHER CARBONIC ANHYDRASE INHIBITORS. 
Since aqueous humor formation may depend in part on the action of carbonic 
anhydrase present in uveal tissue, this type of drug is widely used in the treat- 
ment of glaucoma, and its use in cases of hyphema is usually reserved for those 
associated with glaucoma. Ojers,* however, uses Diamox in all his cases of 
hyphema as a prophylactic measure against glaucoma; this is not commonly 
done. Since the rate of blood absorption apparently depends on dilution of the 
blood by aqueous,’ this type of drug might conceivably decrease the rate of ab- 
sorption and any drainage of blood which might occur through the angle. 

Recent work by Hilkovitz® on the effect of Diamox on the shape of erythro- 
cytes in sickle-cell disease is interesting and may have some bearing on its use in 
hyphema. He found that it inhibited sickling by preventing oxygen loss from the 
hemoglobin present in erythrocytes. The abnormal hemoglobin §, present in 
patients with sickle-cell disease, undergoes molecular rearrangement during the 
process of reduction to form long slender rods which alter the shape of the erythro- 
cytes; these adhere to each other to form intravascular thrombi. The exact effect 
of carbonic anhydrase inhibitors on the shape of normal erythrocytes is not yet 
known, and therefore its effect on the course of a hyphema not due to sickle-cell 
disease is still speculative. 

Recently Stokes*® has divided cases of hyphema into three groups, largely on 
the basis of pain, the amount of bleeding and intraocular tension. In his first 
group pain is slight and the anterior chamber is one-fourth to one-third full of 
blood. The intraocular tension is normal or soft and the eye does not appear 
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severely damaged. These (47 of his 83 cases) were treated with hospital bed rest, 
bandaging, and occasionally miotics and topical steroids. Only 60 per cent of 
these had a final visual acuity of 6/6. 

In his second group pain is severe, the anterior chamber is one-third to three- 
fourths full of blood and the tension elevated. This group contained 30 patients 
in his series. All patients were treated with miotics with or without Diamox, and 
25 per cent of these had surgery, consisting of paracenteses or clot removal with 
irrigation and injection of air into the anterior chamber. Postoperatively they 
received miotics and Diamox. Criteria for surgery were persistent elevation of 
tension despite active antiglaucoma therapy, a steamy cornea for 12 to 24 hours, 
pain, nausea and vomiting. Only 25 per cent of these patients had 6/6 vision, 
and 13 per cent ended with vision of less than 6/60. 

SURGICAL INTERVENTION. In his third group pain is severe, the anterior cham- 
ber is filled with blood and tension is markedly elevated. This group contained 6 
patients, and all required surgical intervention (evacuation of the clot through a 
corneal section). One eye obtained 6/6 vision, 3 ended with vision of 6/60 or less, 
and 2 were removed because of intractable pain and blindness; these last 2 eyes 
were damaged severely at the time of injury. 

Stokes*® had only one case of corneal blood staining which was very mild, and 
believes that it occurs only after prolonged increased pressure; he does not con- 
sider breaks in the posterior layers of the cornea an important factor. He also 
mentions that Iliff (Wilmer Institute) was able to see the bleeding point and 
suture it in two of his own cases. 


ANALYSIS OF THE PRESENT SERIES 


The hospital charts of patients admitted with a diagnosis of traumatic hy- 
phema to the various ward services at Wills Eye Hospital between 1949 and 1957 
were obtained and examined, in addition to those admitted during 1958 as they 
became available. Certain criteria were established, and those charts failing to 
meet these criteria were not used in this series. 

The criteria were as follows: 

1. The eye was a healthy one before the injury, as far as could be determined. 

2. The patient must have received the injury not earlier than the day before 
admission. 

3. There was no treatment given before admission. 

4. There was no associated ocular injury which might be expected to influence 
the course of the hyphema (e.g., perforation of the globe, severe posterior 
segment damage). 

5. No secondary hemorrhage had occurred before admission. 

At first it was hoped that a correlation with final visual acuity could be ob- 
tained, but it soon became apparent that in the majority of cases the last vision 
recorded was the hospital discharge vision, and that these patients did not report 
to our clinics for follow-up examination and treatment, presumably because 
recovery had progressed to their satisfaction. Since in the patients with good 
follow-up records the final visual acuities were considerably better than the dis- 
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charge visual acuities, it was decided to omit visual acuity 
of our analysis. 


as a factor from much 


Our results are summarized in Tables 3 to 7, and are explained below. 





No. of Patients 





Complications (Second 
Hemorrhage) 

















Factors (100 Total) Per Cent = 
| Without glau- With glau- 
coma (10 cases)| coma (6 cases) 
Race 
White...... REESE 47 5 1 
Negro.. oe 7 44 4 5 
Unknown aging’ 9 1 0 
Sex 
Male a ee 81 8 6 
Female..... a ats 19 2 0 
Age (years) ; youngest 2, oldest 64 | 
0-5 10) 
6-10 37} 82 9 6 
11-15 35) 
> 16 18 1 
(age 24) 0 
TABLE 4 
Theetnant* | No. Se in % yy in 





Bed rest only 
No complication 
Complication. . 

Steroid (locally) 
No complication...... 
Complication......... ar te Yann cal | 

Compresses (hot and cold balanced out) . . ee 
No complication. . eA Se | 
Complication ace - 

Cycloplegic (mydriatic) 
No complication 
Complication a nardptantndtaeeons 

Miotic...... ta axel 
No complication 
Complication 

Cycloplegic and miotic alternated. . 
No complication 
Complication 

Trypsin (intramuscular) . Fiemvennaee Awe 
No complication ue =| 


Complication 

Evacuation on admission 
No complication ee 
Complication. : } 





* All patients had bed rest and bilateral bandaging. 
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SUMMARY AND CONCLUSIONS 


The pathophysiology, possible complications, various methods of treatment 
and their rationale, and the prognosis of traumatic hyphema were discussed with 
reference to the literature. A series of 100 cases was then analyzed with the fol- 
lowing conclusions: 

1. The series consisted of 100 cases, of which 16 developed complications (Table 
3). This is a smaller percentage than occurred in 3 of the series quoted here, 
perhaps because of our rigid criteria for selection of cases, but agrees with others 
reported in the literature. 

2. Of these complications, 10 cases were secondary hemorrhages without glau- 
coma and 6 cases were secondary hemorrhages with glaucoma. 

3. All the patients were either white or Negro, in almost equal proportions. 
































TABLE 6 
Secondary Hemorrhage with Glaucoma 
(6 cases) 
} | | Treatment before | Day of 2nd Hem- 
ist Hem- i 3 fter 2nd 
Age | Sex | Race pak nas | ae) ——~ — | —— . = n icine 
ws.| | | mm | | a 
5|M|N| 2 | Bedrest | 3rd (full an- | Diamox | DV = 6/15 3e 
only | terior | 
| | | | chamber) | 
-= | , - 
10 | M | N | Trace | Bed rest 2nd, 4th Miotic DV = 6/6 ce 
| | | only 
| | 
6 M|N 2 | Bed rest 4th, 5th, 6th | Evacuation 6th | Iris prolapse 6th 
only day postoperative 
Diamox day; repaired 
| Cycloplegics DV = 6/21 se 
| | | 6/15 ph 
14 |M | Wi 4 | Cortisone (1 | 4th Diamox Slight blood 
| | ce.) staining in 2 
| Evacuation 6th mos. 
| day VA = 6/6 — 3 ce 
1 |M!|N{| 2 | Coldcom- | 2nd Miotic In 2 weeks, 
| presses Diamox VA=6/12+ 1 se 
| 
12;|M|N!| 3_ | Bedrest, 5th Pilocarpine and | In 6 mos., _ 
| cycloplegics| Neosynephrine | VA = 6/9 sec 
Hot com- alternately 
presses every 3 hours 
Diamox 
Paracentesis 1 
week after 





2nd _ hemor- 
rhage 
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TABLE 7 


Note: Two cases of corneal blood staining occurred in our series; both followed periods 
of increased intraocular pressure (4 and 3 days), both had little blood in the anterior cham- 
ber, both were operated, and both had final VA of >6/12. 





Operation (6 , Day of Compli- Day of | 





| 
Cases) | cation | Operation Result 
| —_—— = 
Paracentesis | Glaucoma ¢ blood | 3rd 4th | DV 6/12 + 2s8c 
| staining | | 
| | 
Evacuation | 2nd hemorrhage § glau- | 4th 4th | Acute glaucoma 1 mo. 
| coma | (fibrinous synechiae) 
operated 2 times 
| VA 1958, 2/60 ec 
Evacuation | 2nd hemorrhage & glau- | 4th 8th | VA 2 mos., 6/12 — 38¢ 
| coma, all anterior 
| chamber filled with 
| blood 
Evacuation | Admitted ¢ all anterior _ Ist | 2nd hemorrhage & glau- 
chamber filled with coma (Treatment = 
| blood cycloplegic) 
| DV 6/9 cc (6/6 ph) 
| 
Evacuation | 2nd hemorrhage é glau- | 4th, 5th, 6th 6th | 2nd hemorrhage, ab- 
| coma sorbedé Diamox 
DV 6/21 (6/15 ph) 
Evacuation | 2nd hemorrhage ¢ glau- | 4th 10th | Slight corneal blood 
| coma staining—VA_in 2 
| mos 6/6 — 3 ce 














4. There was no significant racial difference in the group which developed 
secondary hemorrhage without glaucoma; however 5 of the 6 who developed 
secondary hemorrhage with glaucoma were Negroes. 

5. The proportion of males to females in the series was approximately 4:1. 
This proportion held in the group which developed secondary hemorrhage with- 
out glaucoma; all those cases who developed secondary hemorrhage with glau- 
coma were males. 

6. Of the 100 cases, 82 per cent were 15 years of age or less. All but one of the 
patients who developed complications were in this age group (in contradiction to 
the statement in Duke-Elder’s' text that secondary hemorrhages occur 
mostly in the older age group). 

7. There was no significant difference, in the percentage of patients who devel- 
oped secondary hemorrhages, between those whose primary hemorrhages were 
treated by the basic regime of bed rest and patching only, and those in whom 
local steroids, or compresses (hot or cold), or mydriatics were added. However, 
none of the patients who received a miotic (7 cases) developed a secondary 
hemorrhage (Table 4). 
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8. The secondary hemorrhages occurred between the second and fifth day 
after injury (two cases had more than one secondary hemorrhage; one of these 
bled on the fourth, fifth and sixth days (Tables 5 and 6). 

9. There was no relationship between the size of the primary hyphema and the 
occurrence of a secondary hemorrhage. 

10. Two cases of corneal blood staining occurred, both in patients who had 
little blood in the anterior chamber and both following periods of increased intra- 
ocular pressure of three and four days respectively. Both patients were operated 
successfully with good visual results. 

11. Six patients were operated upon because of glaucoma or large hyphemas 
(5 evacuations, 1 paracentesis). Three had discharge visual acuities of 6/12 or 
better; in two others the visual acuity might well have improved, but the 
patients did not return for adequate follow-up (Table 7). 

12. The following scheme of therapy is recommended: 

A. The patient without ocular hypertension should have absolute bed 
rest, bandages for both eyes, and sedatives and analgesics. Blood abnormalities 
such as dyscrasias and fragility factors should be corrected. Miotics should be 
used if the intraocular pressure begins to rise, and mydriatics if posterior syn- 
echiae begin to form. 

Of questionable value at present are compresses, hot or cold; fibrinolytic 
agents such as streptokinase, plasminogen and trypsin; agents affecting blood 
coagulation such as calcium, vitamin K, snake venom, and Premarin; steroids; 
and air injection into the anterior chamber. 

B. The patient with ocular hypertension should have miotics and Diamox. 
If there is no response in 24 hours, surgical intervention (paracentesis or clot 
removal) is recommended. 
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THE RETINA 


SCLERAL INDENTATION BY MEANS OF PLASTIC PLUGS IN THE 
SURGERY OF RETINAL DETACHMENT 


Benet ROSENGREN AND RAGNAR TORNQUIST 
Géteborg, Sweden 
Acta ophth., 1958, 36: 426-431 


Operative procedures have been available for 30 years as treatment of retinal 
detachment. The results, however, are still unsatisfactory and it is difficult to 
evaluate the prognosis. The method described in the following report was de- 
scribed by Custodis in 1951, 1953 and 1956 (Ber. deutsch. ophth. Gessellsch., 
57: 227 and 58: 102; Klin. Monatsbl. Augenh., 129: 476); Schepens utilized the 
same principle combined with lamellar scleral resection (Tr. Sect. Ophth. A. M. 
A., 1953, 102: 49). 

The point on the scleral surface corresponding to the tear is localized by means 
of the meridian and the distance from ora serrata calculated according to Gonin. 
This point is then cauterized with a ball electrode (diameter 1.25 mm.) when by 
way of this cauterization a satisfactory localization has been attained, the area 
around the tear is completely covered by surface diathermy. Puncture is neces- 
sary only in cases of high elevation. The so-called plastic plug is then fastened. 
According to Custodis this is done by episcleral sutures. The cylindrical plug is 
inserted under these loops which are firmly tied; the result is an indentation of 
the sclera. 

At the Eye Clinic of Sahlgren’s Hospital 62 patients were operated on with 
plastic plugs from September 1954 to January Ist 1957, an equal number of men 
and women. With growing experience certain principles of selection were prac- 
ticed; the method was chiefly used in cases where it seemed possible to place the 
tear on top of the indentation with the expectation of a successful block of the 
passage of the fluid. Cases with extensive anterior dialysis as well as cases with 
multiple tears were excluded. The time of observation was in all cases more than 
3 months. Among the 62 patients 47 cases or 76 per cent were successfully 
treated; in 8 of these cases a second operation was necessary to obtain reattach- 
ment. 

As a rule the plastic material caused no significant irritation. Polyviol, how- 
ever, was in some cases found to produce irritation. Considerable chemosis, 
sometimes combined with exudation from the choroid resulting in an increased 
elevation, was clearly noticed in 3 cases. The manufacturer was contacted and a 
change of the plastic material was made. Polyvinyl was used in 14 of the opera- 
tions. The complicating postoperative irritation has been minimized but not 
entirely eliminated. 
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Too much pressure of the plug exerted against the bulb may produce new 
injuries of the retina, i.e., new breaks near the indentation. This occurred in 6 
cases. Ophthalmoscopy during the operation is necessary. It is a great advantage 
that the time of rest in bed can be shortened; in some cases only a couple of days 
in bed is sufficient, since the elevation is often found to be limited to the indented 
area corresponding to the plug. It appears that in certain cases the combined 
pressure, from outside with a plug and from inside with air, facilitates healing. 

There is a risk of secondary tears of the retina near the plug especially in cases 
where the retina was fragile from the beginning; such cases are not suitable for 
this method. 

In the discussion following this presentation, the author remarked that the 
pressure of the plug seems to offer a guarantee against leakage. The plug should 
be retained until consolidation is complete and preferably a little longer. The 
sutures may loosen, but if they are deep in sclera this rarely happens. 


Comment: The authors employ Custodis’ technic of treating the sclera overlying the 
break and then invaginating the sclera by suturing a plastic plug over the treated area. 
The plug is 5 to 6 mm. in diameter and the authors stress that the invaginated choroid 
must be in contact with the retinal break. 

The reviewer heard Custodis present this technic at a meeting of the Retina Founda- 
tion in May of 1958. It is difficult to see how this technic is successful in 76 per cent 
of cases since the authors, as well as Custodis, stress the point that only occasionally is 
it necessary to drain subretinal fluid. The application of surface diathermy causes an 
increase in intraocular pressure and the reviewer just cannot see how episcleral sutures 
can be firm enough to invaginate the choroid to meet the retina when there is consider- 
able elevation of the retina. The reviewer uses Schepen’s buckling procedure frequently 
and even with an encircling tube and release of subretinal fluid, it may be difficult to 
bring the choroid in contact with the retinal break. 

P. Ross McDonatp 
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THERAPEUTICS 


RELATION OF HEMORRHAGE AND THROMBOSIS TO 
PROTHROMBIN DURING TREATMENT WITH 
COUMARIN-TYPE ANTICOAGULANTS 


HerBeErt S. Sise, 8. M. Laveuue, D. Apamis AND R. BECKER 


Tufts Medical Services and Anticoagulant Laboratory, Boston City Hospital, and 
the Department of Medicine, Tufts University School of Medicine, Boston 
Massachusetts 


New England J. Med., 1958, 259: 266-271 


Coumarin-type anticoagulants reduce the circulating levels of prothrombin, 
proconvertin, Stuart factor and plasma thromboplastin component. Attention is 
called to the failure of the Quick test to predict hemorrhage and thrombosis in 
some patients under treatment. Five patients were given warfarin intravenously, 
and from their response it could be seen that the Quick test measures mostly pro- 
convertin under these conditions and is influenced only slightly by the levels of 
the other factors. 

The prothrombin concentrations and Quick times of 84 patients on long-term 
anticoagulant therapy (phenindione) were recorded over the course of 18 months. 
Variations between the two tests were sufficient to indicate that the Quick time 
cannot be counted upon to derive an estimate of prothrombin. There were 23 
bleeding episodes due to the drug and 10 possible thrombotic episodes. From 
this information it is recommended that both Quick time and prothrombin 
concentration be measured when patients are under treatment for long periods. 
The therapeutic range is deduced to lie at a prothrombin concentration of 12 
to 25 per cent when the Quick time is under 40 seconds. 

Long-term patients are impressed with the necessity of faithfulness to dosage 
and regular and frequent clinic appointments, as well as the need for reporting 
bleeding, skin bruising or hematuria immediately. At each visit the patient is 
questioned on these points, and the Quick time and prothrombin concentration 
are measured. The dosage is adjusted until a therapeutic range of prothrombin 
concentration and Quick time are obtained as outlined above. While minor 
episodes are not prevented by this system, the cases of inexplicable hemorrhage 
have been eliminated, and those of inexplicable thrombosis reduced. 


Comment: Ophthalmologists are frequently called upon to place their patients on 
coumarin-type anticoagulants that reduce the circulating levels of prothrombin, pro- 
convertin, Stuart factor and plasma thromboplastin component. It is important for 
them to realize the possible failure of the Quick test to predict hemorrhage and thrombo- 
sis in some patients under treatment. 

It would seem, therefore, that both the Quick time and prothrombin concentration 
be measured when patients are under treatment for a long period of time. 
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TREATMENT OF THROMBOSIS WITH FIBRINOLYSIN (PLASMIN) 


JosEePH E. Soka, JuLian L. AMBRuUS AND CLARA M. AMBRUS 


Roswell Park Memorial Institute and University of Buffalo Medical School, Buffalo, 
New York 


J. A. M. A., 1958, 108: 1314-1323 


In recent years the toll of thrombotic diseases has been lessened considerably 
through the use of anticoagulant therapy, often continued for years or for life, 
in patients who have had serious thrombotic episodes. However, anticoagulant 
therapy serves only to prevent further thrombotic complications; it does not 
remove clots which have already been formed. Several attempts have been made 
to treat acute thromboses with agents that showed promise of dissolving existing 
thrombi. Experimental work showed that systemic doses of trypsin, chymotryp- 
sin, crude pancreatic protease, papain, and ficin, sufficient to produce intravas- 
cular lysis of experimental clots in dogs, also produced falls in the levels of 
several proteins involved in the blood clotting system, occasionally resulting in 
fatal hemorrhage. Only preparations of fibrinolysin (plasmin) were able to lyse 
venous or arterial clots at nontoxic concentrations. 

Fibrinolysin is a proteolytic enzyme which manifests selective affinity for 
fibrin as a substrate. It was prepared in several ways from human and bovine 
plasma, and preparations were obtained from other laboratories also. Altogether 
114 infusions of fibrinolysin were given to 37 volunteer patients. Side-reactions to 
these infusions varied greatly, depending upon the preparation used. There was 
also moderate variation among different patients receiving the same preparation. 
The worst side-reactions were induced by preparations containing an excess of 
crude streptokinase. 

The fibrinolysin preparations used in this study were of five general types, as 
follows: (1) human profibrinolysin prepared from pooled plasma obtained from 
the American Red Cross Blood Program, activated with an excess of crude strep- 
tokinase (Varidase or streptokinase) ; (2) various purified fractions of the above, 
from which much material of streptococcic origin had been removed; (3) human 
profibrinolysin activated with human urokinase; (4) human profibrinolysis 
allowed to activate spontaneously; and (5) bovine profibrinolysin activated with 
chloroform. Variation of the methods of preparation and of the activators used 
resulted in a series of preparations with decreased toxicity. Finally, two human 
fibrinolysin preparations were obtained which produced slight or no side-effects. 
One of these was a purified, streptokinase-activated preparation; the other was 
activated with urokinase. The urokinase-activated preparation did not induce 
antibody production or skin sensitivity. 

Fourteen case histories are reported. Rapid resolution of signs and symptoms 
has been observed in patients treated within a few days of the apparent clinical 
onset of thrombosis. Fibrinolysin therapy was ineffective when started one week 
or more after the first manifestation of thrombosis, and it did not prevent the 
formation of fresh thrombi. These were cases of peripheral thrombosis; acute coro- 
nary and cerebral thrombosis were not considered in the present study. 
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Many of the fibrinolysin preparations tested were considered unsatisfactory 
because of low potency or a high incidence of side-reactions or because they were 
strongly antigenic and carried the hazard of inducing sensitization to strepto- 
coccic products. However, several preparations appear satisfactory for further 
clinical trial, also in coronary and cerebral thrombosis. 

Since fibrinolysin does not prevent recurrence of thrombosis, it is believed 
that fibrinolysin treatment should be supplemented by anticoagulant therapy 
It must be emphasized that this approach to the treatment of acute thrombosis 
is still experimental; much more work needs to be done before fibrinolysin can be 
recommended for general use. 


Comment: It appears that fibrinolysin, or plasmin, is effective in resolving very early 
thrombus formations. From the early studies, it would appear that this agent will not 
be effective one week after the onset of a thrombosis. These early studies also suggest 
that anticoagulants be used in conjunction with fibrinolysin, that one will not inter- 
fere with the action of the other. 

This agent may have considerable potential value in ophthalmology. It will have to 
be evaluated for its role in clearing intraocular hemorrhages as well as central vein and 
branch occlusions. 

It has some toxic features in that fever reactions have been encountered as well as 
hypotensive effects of brief duration. 

Some of the early preparations had a high incidence of side effects but the newer 
ones appear to have reduced the incidence of these undesirable aspects. This interesting 
agent is still in the experimental stage. 


ENHANCEMENT OF TETRACYCLINE BLOOD LEVELS 
Carvin M. Kunin, WitFrep F. Jones, JR. AND MAXWELL FINLAND 


Thorndike Memorial Laboratory, Boston City Hospital, and the Department of 
Medicine, Harvard Medical School, Boston, Massachusetts 


New England J. Med., 1958, 259: 147-156 


The results of three series of comparisons of levels of antibacterial activity in 
plasma or serum produced by various preparations of tetracycline are presented. 

In the first series no significant difference in plasma levels or of total antibac- 
terial activity could be shown for single doses of four capsules (approximately 1 
gm.) of tetracycline hydrochloride or tetracycline phosphate complex given to 
the same normal subjects before breakfast or in the plasma levels 4 and 24 hours 
after similar doses given in midmorning. While the average concentrations ob- 
tained appeared to be higher, at each period, after the dose of the phosphate com- 
plex than after the hydrochloride, the individual variations were marked, as 
reflected in the large standard deviation. 
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In the second study an apparent enhancement of antibacterial activity of 
plasma was produced by two capsules of each of three tetracycline products as 
compared with tetracycline hydrochloride. The tetracycline products were 
tetracycline phosphate complex and two preparations of tetracycline base to- 
gether with different amounts and forms of phosphates; later reports revealed 
that the capsules of tetracycline hydrochloride and of tetracycline phosphate 
complex used also contained a moderate amount of phosphate in the form of 
dibasic calcium phosphate. The capsules containing the metaphosphate pro- 
duced the highest average peak levels and the highest total activity, whereas 
the lowest values again resulted from the hydrochloride. However, one of the 
differences were statistically significant; besides the fact that the capsules of 
tetracycline hydrochloride and of tetracycline phosphate complex also contained 
a certain amount of dibasic calcium phosphate, vitiated the validity of the com- 
parisons. 

A third comparison was made of levels of tetracycline activity in serum after 
ingestion of two capsules of each of four tetracycline preparations not containing 
calcium: tetracycline hydrochloride, tetracycline complex, tetracycline hydro- 
chloride combined with citric acid and tetracycline hydrochloride combined with 
glucosamine hydrochloride. When adjustments were made for the amounts of 
active tetracycline in the various capsules, the average levels appeared to be 
highest from the citric acid preparation; the glucosamine product ranked second, 
and the phosphate complex third at some intervals, with the hydrochloride rank- 
ing third at other times. The greatest enhancement in serum activity also resulted 
from the mixture with citric acid, and the difference between the activity pro- 
duced in serum by this mixture and that obtained with the hydrochloride alone 
was statistically significant. 

From a practical point of view most of the claimed enhancement and demon- 
stration of clear-cut superiority of one product over another, even if the claims 
were clearly justified by data, could hardly be of any importance in the treatment 
of patients unless it could be clearly shown that such enhancement is substantial 
and can be maintained with repeated doses in sick patients and under usual 
dietary regimens. This has not yet been demonstrated. In the present studies, 
only the results of the third series of comparisons can be considered valid, and 
they confirm the report of Sweeney et al. (Antibiot. Med., 1957, 4: 642) that citric 
acid may enhance the antibacterial levels in serum when given with tetracycline 
hydrochloride on an empty stomach. 


Comment: There are obviously many factors which influence the activity or absorp- 
tion of the tetracycline antibiotics. There are some substances that may depress and 
others that may enhance the absorption of various tetracycline antibiotics in animals. 

It has been definitely established that a large number of metalic ions, notably cal- 
cium and magnesium, are capable of antagonizing the antibacterial action of various 
tetracyclines. 

This paper is important in demonstrating the absence of any significant difference 
in plasma levels or of total antibacterial activity following the use of tetracycline hy- 
drochloride and tetracycline phosphate complex. Although there was some suggestion 
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that the combination of citric acid with tetracycline could produce an enhancement of 
serum activity, it did not seem to occur when glucosamine or tetracycline phosphate 
complexes were employed and the results with any of the combinations failed to be of 
significant importance to make it seem worth while to us as yet in ophthalmology. 
Further studies are indicated. 


HEMATOLOGIC COMPLICATIONS ARISING DURING RISTOCETIN 
THERAPY—RELATION BETWEEN DOSE AND TOXICITY 


EvuGeEneE J. GANGAROoSA, N.S. LANDERMAN, P. J. Roscw anp E. G. Hernpon, Jr. 


Department of Medicine, Walter Reed Army Hospital, and Department of 
Metabolism, Division of Medicine, Walter Reed Army Institute of 
Research, Walter Reed Army Medical Center, Washington, D.C. 


New England J. Med., 1958, 259: 156-161 


Ristocetin (Spontin) is a new antimicrobial agent, a lyophilized preparation 
representing two antibiotics, ristocetin A and ristocetin B. These components 
have been isolated from the fermentation broth of the actinomycete species 
Nocardia lurida. In vitro and animal studies indicated marked bactericidal activ- 
ity against gram-positive bacteria and mycobacteria. Advantages ascribed to 
ristocetin include low toxicity, lack of development of resistant organisms and 
an absence of cross-resistance with other antibiotics. In a preliminary study 
Romansky et al. (Antibiotics Annual, 1956-1957, p. 706) demonstrated its 
clinical efficacy in 16 cases, with local phlebitis as the only complication, but 
with a dose generally lower than used in the present report. 

Hematologic complications, including 3 cases of acute thrombocytopenia, 
developed in 8 of 10 consecutive cases during ristocetin therapy at Walter Reed 
Army Hospital and Bethesda Naval Hospital. In the remaining two, adult males, 
staphylococcal pneumonia responded dramatically to ristocetin, in a dose not 
exceeding 25 mg. per kilogram of body weight per day. Severe bleeding, which 
accompanied thrombocytopenia, contributed to the deaths of 2 patients. In the 
third case of thrombocytopenia there was a prompt return of the platelet count 
to normal after the ristocetin dose had been reduced from 50 mg. to 33 mg. per 
kilogram of body weight. Careful attention to the blood count, including platelet 
studies, is indicated in patients receiving ristocetin, and its use should be limited 
to hospitalized patients to facilitate recognition and treatment of possible compli- 
cations. Especial caution is indicated in patients with compromised renal func- 
tion. 

The observed complications are probably explicable on the basis of a direct 
peripheral toxic effect of ristocetin. Studies currently in progress at another 
laboratory to substantiate further the importance of dosage indicate that more 








li- 
ic- 
ct 


er 
re 


= —77~ 





CLINICAL PRACTICE 27 


than half a given dose is retained in excess of 24 hours. This may explain the 
rapid accumulation of the drug to toxic levels in some of the cases of the present 
report, since large doses were used. Ristocetin in each of the 8 cases was admin- 
istered intravenously, glucose being used as a diluent, as recommended by the 
manufacturer. In 7 of the 8 patients the total dose varied between 8 and 72 gm., 
over a period of 7 to 24 days. Complications may be reversible when recognized 
promptly so that the drug is discontinued or the dose reduced. 

The effectiveness of ristocetin in difficult enterococcal and staphylococcal 
infections resistant to other antibiotics justifies its continued use. 


Comment: With any new antibiotic, it is important for the ophthalmologist to realize 
the toxic features that may be encountered. Following the use of ristocetin, one may 
encounter hemologic complications such as thrombocytopenia in a high percentage of 
cases. 

This is an effective drug against enterococcal and staphylococcal infections which 
may therefore justify its continued use. However ophthalmologists should be aware 
that this does not penetrate well into the ocular tissues and fluids when systemically 
administered. The ophthalmologist should therefore be aware of its complications and 
be certain of its indications for his patient with an eye infection. 
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DEMETHYLCHLORTETRACYCLINE 


A New TertRAcycuine ANTIBIOTIC THAT YIELDS GREATER AND More 
SUSTAINED ANTIBACTERIAL ACTIVITY 


Catvin M. Kunin anp MAXWELL FINLAND 


Thorndike Memorial Laboratory, Boston City Hospital, and the Department of 
Medicine, Harvard Medical School, Boston, Massachusetts 


New England J. Med., 1958, 259: 999-1005 


Recent studies in the Thorndike Memorial Laboratory had shown that single 
oral doses of the mixture of tetracycline hydrochloride with citric acid gave blood 
levels that were at least as high as those from any other tetracycline preparation. 
Therefore, this mixture was used for comparison with a new antibiotic, 7-chloro- 
6-demethylchlortetracycline (DMCT). Capsules of tetracycline and of DMCT, 
each containing 250 mg. of the hydrochloride, were used (Achromycin V and 
AVIII). Assays of the capsules at about the time of these studies showed those 
of tetracycline to contain 258.8 mg. by the colorimetric test and 253.3 mg. as the 
hydrochloride by the microbiologic test; they also contained 250 mg. of citric 
acid. The activity of the capsules of DMCT was 260.5 mg. each as DMCT hy- 
drochloride, and only lactose was used as a filler. The inhibiting action of serum 
was tested against three organisms, namely, Bacillus cereus, No. 5, Streptococcus 
98 and Staphylococcus 209P, by a 2-fold-dilution method in brain-heart infusion 
broth (pH 7.2). The specimens were kept frozen until used and were delivered 
under code numbers. 

All subjects of the studies were healthy young adults. Two capsules of DMCT 
were given to each of 8 subjects at the same time; another single dose of 500 mg. 
of tetracycline hydrochloride had been given five or six weeks earlier to 6 of these 
subjects and to 2 different but matched subjects. Both antibiotics, in the doses 
given, were well tolerated. One subject only had three or four loose bowel move- 
ments during the fifth and sixth days of the course of tetracycline hydrochloride 
combined with citric acid; the only other ill-effects were a little flatulence and a 
decrease in the consistence of the stools. 

The findings demonstrate quite clearly that the new antibiotic demethyl- 
chlortetracycline is much more active than tetracycline against the three assay 
organisms and that it produces significantly higher and much better sustained 
levels of activity than the latter against these organisms after similar oral doses 
by weight. DMCT may be absorbed slightly less rapidly than tetracycline, but 
its greatest advantage appeared some time after the dose was given. This was 
shown to be related to the considerably greater half-life of DMCT in serum, which 
was about 44 per cent longer than that of tetracycline. The advantage of DMCT 
became more apparent during administration of repeated oral doses. In a con- 
trolled comparison the levels of activity against all three test organisms were 
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higher after each of the doses of DMCT, and the differences were all greater 12 
hours after each corresponding dose than they were at 4 hours. 

The effect of the longer half-life of DMCT was evident; this was probably 
wholly or largely dependent on the slower rate of renal clearance of DMCT, 
which was only about 43 per cent as fast as that of tetracycline. The superiority 
of the activity of DMCT is all the more impressive because the study was care- 
fully controlled for comparability of the conditions, and the differences were 
uniform, striking and statistically highly significant. The therapeutic implica- 
tions indicate that smaller and less frequent doses of demethylchlortetracycline 
as compared with tetracycline may be required to produce the same antibacterial 
effects in vivo. Further study of some important aspects will be required, how- 
ever, such as the relative activity against a greater variety of species and strains 
of susceptible microorganisms and the relative toxicity of these antibiotics when 
given under clinical conditions. 


Comment: This new antibiotic, demethylchlortetracycline, is much more active than 
tetracycline against three assayed organisms. These studies suggest that DMCT may 
be absorbed slightly less rapidly than tetracycline but its greatest advantage appeared 
only sometime after the dose was given. It appeared to persist longer in the serum than 
did tetracycline. It has been shown by these workers that this drug will produce much 
higher and better sustained levels of antibacterial activity in the serum than tetracycline 
after single or repeated doses. 

At the present time, there are three accepted tetracycline antibiotics that have been 
widely used. This represents a fourth tetracycline antibiotic. The three currently avail- 
able ones are tetracycline, chlortetracycline and oxytetracycline. The new antibiotic 
differs from the older three in that one of the methyl groups is replaced by hydrogen. 
Otherwise, it resembles chlortetracycline. 

In this country, tetracycline has replaced to a great extent chlortetracycline and 
oxytetracycline. The new one, demethylchlortetracycline, is much more resistant to 
degradation by acid and alkali and appears, according to the present study, to be more 
active . . . at least against the three strains tested . . . than tetracycline. It is cleared 
by the kidney much more slowly than tetracycline. The higher blood levels obtained 
may be of distinct advantage to us in ophthalmology and therefore this drug deserves 
further attention for ocular infections. It is true that many of the staphylococci and 
choleriform organisms that are causing infections develop resistance early to tetra- 
cycline and tetracycline derivatives so that this drug may not be useful for such infec- 
tions but a number of other Gram-positive and Gram-negative organisms as well as 
Rickettsia and large viruses of the psittacosis-lymphogranuloma-venereum group ap- 
pear to retain their susceptibility to the tetracyclines and for these this new agent may 
be very useful. As more experience is acquired with this drug as to its toxic features 
and the disadvantages do not seem to outweigh these apparent advantages, this may be 
a useful addition to our therapy of ocular infections. 
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THROUGH A GLASS, DARKLY. Editorial. New England J. Med., 1958, 259: 
247. 


As the season for living out of doors becomes a relative fixture, one becomes 
increasingly conscious of the number of persons who apparently don their smoked 
spectacles in the morning as habitually as they shave, brush their hair or apply 
their earrings. This persistent wearing of dark glasses by persons without organic 
eye disease borders, often, on the mystical. It would seem that dark glasses afford 
some kind of security for the easily bruised ego. To hide one’s eyes behind a pair 
of dark glasses is to see without being seen. The diffident can stare with impunity 
and the sensitive can dissemble that much of their expressiveness that depends 
on the eyes. This psychic aspect of wearing dark glasses is not to be underrated. 

Yet patients with photosensitizing eye disease, such as iritis or keratitis, 
properly find comfort in dark glasses, as do all persons under the influence of a 
mydriatic. But popular opinion and much advertising to the contrary, it is most 
unlikely that the dark glasses have therapeutic value over and above their sub- 
jective effects. 

Whereas the therapeutic effect may be of equivocal value to other than the 
psyche, it must be admitted at the same time that the wearing of dark glasses 
does no harm to the eyes. If, for reasons logical or otherwise, a person chooses to 
wear dark glasses he should be allowed to do so with the same abandon that he 
chooses the level of lighting for his reading, or the temperature of his bath water 
or the side of the bed he gets out of in the morning, for one has no more medical 
implications than the other. On the other hand, there are very real dangers when 
dark glasses are worn while one is driving at twilight. To reduce further the al- 
ready low illumination and meager contrast may bruise considerably more than 
one’s own ego. 

The pros and cons of dark glasses are as diverse as are the people who wear 
them. Relief from the excessive dazzle of sunlight is only the most obvious moti- 
vation. Least comprehensible, perhaps, is the negation of the esthetic. To hide the 
light of one’s eyes beneath a pair of dark glasses can scarcely be aught but trau- 
matic to the charm of one’s face. Yet, paradoxically, those who spare no pains and 
inconvenience in various hairdos and cosmetics show no hesitation in covering up 
that most attractive of natural features by dark glasses. 
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NEW INSTRUMENTS FOR PROBLEMS IN OPTICS 


S. I. Askow1tz, LEONARD FLAM AND STEPHEN GOSIN 
Ophthalmology Research Laboratory of the Albert Einstein Medical Center 
J. Albert Einstein M. Cent., 1958, 6: 239-243 


The Ophthalmology Research Laboratory at the Northern Division of the 
Albert Einstein Medical Center was established in 1952, with the purpose to 
apply the basic sciences of mathematics and physics to such problems as measure- 
ment of intraocular pressure in the normal state and in early glaucoma, circula- 
tion of the aqueous humor, and testing and improvement of visual efficiency by 
optical methods. For the first few years, a variety of electrical accessories were 
built and improved. During the last year, emphasis in research has been trans- 
ferred to problems in visual optics, and new instruments and accessories were 
constructed in order to study these problems adequately. 

An instrument for rotating the visual field makes use of specially shaped 
“dove” prisms. Since an inversion effect is produced by a single prism, reinversion 
and rotation will be accomplished by a second prism placed at an angle. 

A simplified ophthalmotrope for demonstrating and studying combined 
ocular rotations was developed by modification of the astro-compass, a govern- 
ment surplus item. It is very useful in demonstrating the action of the extraocular 
muscles as a teaching aid for students and in the investigation of mathematical 
problems in the analysis of ocular torsion. 

A model of Sturm’s conoid of astigmatism was made for teaching and investi- 
gation, with a framework of clear Plexiglas, with elastic nylon cord to complete 
it. It is also planned to use this type of model in further research on the distortions 
caused by astigmatic lenses. 
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VISIT TO THE WILMER CLINIC 


This is the first of a series of articles which will describe the ophthalmological 
training centers in this country and abroad. It is intended that these portrayals will 
convey the philosophy of teaching and describe the teaching program and physical 
plant of these centers. 

The component parts of an outstanding teaching and research center in ophthal- 
mology are funds, physical plant, clinical material, competent staff, and a sound 
philosophy of teaching. Since each of these parts is essential to the whole, they cannot 
be dissected and discussed as isolated units; the role that each plays in the develop- 
ment of an institution will be cited from time to time. 

The selection of students on whom we pin our hopes for future scientific leadership 
ability is something which should concern us all. The question of how to measure 
this, predict an individual’s prospects and allow for the best selection and training, 
is a difficult one. In most of the Fellowship Programs which exist in the country, 
the selection is made on the basis of ability alone without regard to other considera- 
tions. This was pointed out recently in an editorial in Science, Vol. 128, Nov. 7, 
1958, and it was noted that, if we were to select Fellows for the next few years, ability 
alone would suffice but there are other problems such as the increase in the supply of 
potential Fellows, a multiplying of sources from which they come and an increase 
in the number of institutions at which they can pursue their studies profitably. 
There are critics who hold that the problems are aggravated by an unduly high con- 
centration of talent in a few outstanding institutions. The existence of high quality 
universities, and ophthalmology departments in particular, is probably good for all 
training centers. These places can act as models for other centers to emulate. If these 
best institutions are to serve as effective models, the others must be able to follow. If 
they drag too far behind, they will lose sight of the leaders. It is with this in mind 
that the series of articles on the training centers in ophthalmology in this country is 
presented as a function of the Survey or OPHTHALMOLOGY. 

The first center to be described is the Wilmer Ophthalmological Institute of The 
Johns Hopkins University School of Medicine in Baltimore, Maryland. 

BEGINNINGS 

The Wilmer Institute had its beginning in 1922 when Mrs. Ada Breckenridge 
instigated the raising of a fund in recognition of Dr. William Holland Wilmer of 
Washington, D. C. At about this same time, Dr. William H. Welch became in- 
terested in the development of an ophthalmological center at The Johns Hopkins 
University School of Medicine. Dr. Alan C. Woods, now emeritus professor at 
the Institute, acted as an intermediary to bring these two together. Through 
their solicitations and with the financial aid of the Rockefeller Institute, sufficient 
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Fic. 1. A. Edward Maumenee, formerly the Wilmer Institute resident, Professor of 


Ophthalmology and Director of the Institute 
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funds were raised to build and endow the Wilmer Institute; it officially opened 
on October 15, 1929. 

The placing of the Wilmer Institute in The Johns Hopkins University School 
of Medicine necessarily meant that the philosophy of teaching in the eye depart- 
ment would take on some of the flavor of that of the School of Medicine and the 
University at large. The design for teaching in the University was established 
early in its development when the first president, Daniel C. Gilman, said ‘the 
object of the University is to develop character—to make men. It misses its 
theme if it produces learned pedants or simple artisans or cunning sophists or 





Fic. 2. The Neurophysiology Laboratory in the basement at the Wilmer Institute is full 
of instruments used in carrying out the basic researches into the visual system which are 
pursued by eight scientists under the direction of Dr. Stephen Kuffler. Dr. Kuffler is shown 
in one of the laboratory’s rooms adjusting an instrument in preparation for an experiment. 
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pretentious practitioners. Its purport is not so much to impart knowledge to the 
pupils, as to whet the appetite, exhibit methods, develop powers, strengthen 
judgment, and invigorate the intellectual and moral forces. It should prepare 
for the service of society a class of students who will be wise, thoughtful, progres- 
sive guides in whatever department of work or thought they may ke engaged.” 
This philosophy is closely adhered to by the faculty of the School of Medicine. 
Two major contributions to medical education made by the School of Medicine 
early in its career have had a profound influence on the training in the Wilmer 
Ophthalmological Institution. The first of these was to establish the school as a 
truly postgraduate educational center. This was done in two ways: (1) by re- 
quiring certain basic science courses and languages in addition to a degree for 
admission to the School of Medicine, and (2) by scheduling the curriculum for a 
medical degree for a full four years of study. These two requirements attracted 








Fic. 3. Mrs. Annette Smith Burgess, illustrator for the Wilmer Institute, and Instructor 
in Art as Applied to Medicine, works on a painting of the retina in her first floor studio in 
Wilmer. Mrs. Burgess, a member of that fast-vanishing tribe of Brodel students, has been 
at the Institute almost since its inception. Among Mrs. Burgess’ best known works are her 
illustrations in Dr. Wilmer’s atlas and the color paintings in Dr. Alan C. Woods’ book, 


Endogenous Uveitis. 
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Fic. 4. Dr. Ronald Wood, Associate Professor of Ophthalmology, peers into a newly 
purchased ultraviolet microscope installed in the Microbiology and Immunology Laboratory 
of Wilmer Institute. This lab is on the fifth floor with the animal quarters. It is extremely 
well equipped and includes an infectious material lab with its own animal quarters. Under 
Dr. Wood’s direction, the laboratory has a staff of four technicians and three animal care 
takers. Research in eve diseases, especially uveitis, virus infections, and hypersensitivity 
is being carried on in the laboratory. 


mature students and gave them opportunity and time to become interested in 
research. This contrasted with the teaching programs in many other centers 
where the diagnosis and treatment of disease was thought to be the major goal 
in a medical education. The second contribution made by The Johns Hopkins 
University School of Medicine was the inauguration of a residency system. This 
allowed a physician to take extensive postgraduate training in a medical special- 
ity of his choice. As competition for these positions on the house staff increased, 
the duration of the residency training program usually was extended to a period 
of from four to six years. For a house officer to obtain such a residency, he was 
expected to show a keen interest in academic medicine and frequently spend a 
year or two in the research laboratory before the completion of his training. 
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PHYSICAL PLANT 


The design of the physical plant of the Wilmer Institute reflects the essential 
nature of the training program, for it illustrates the close association between the 
clinical practice of medicine and laboratory investigation: the clinical facilities 
were placed between those of the laboratory. Thus, the basement floor contains 
the outpatient department, accident room, and laboratories for physiological 
optics and neurophysiology. In addition, there is a well equipped machine shop 
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Fic. 5. Two members of the Wilmer Institute staff, both assistant professors of ophthal 
mology in the medical school, Dr. Carteret Lawrence (right) and Dr. Stewart M. Wolff, 
stroll through the Wilmer Reception Room. The impressive oil painting is of Dr. Wilmer. 
On the opposite wall there is an equally impressive oil painting of Dr. Alan C. Woods, 
William Howland Wilmer Professor Emeritus of Ophthalmology. 
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Fic. 6. A young patient in Wilmer Institute’s Eye Muscle Clinie takes a simple test for 
judging how the eves converge. This clinic is one of the few places in the United States 
where an orthoptie technician can receive both theoretical and clinical training. Two 
orthoptie technicians are currently training at the clinic under the direction of Miss Mary 
Argue. (Pieture by Jack Engeman; courtesy of The Johns Hopkins Magazine.) 


that is used to make instruments for clinical and laboratory research. On the 
first floor are offices for the full time, attending and resident staffs, an ophthalmo- 
logical library of considerable renown, a photographic laboratory and a classroom 
for medical students, house officers and nurses. The second and third floors 
contain the beds for private and clinie patients, an office and examining room 
for private outpatient departments, a tonographie laboratory and retina clinie. 
The fourth floor is devoted to two operating rooms and its ancillary services, 
and laboratories for biochemical and physiological investigation. The fifth floor 
houses the microbiology, and immunology and histochemical laboratories, and 
in animal operating room and animal quarters. 


CLINICAL MATERIAL 

rom its very beginning the Wilmer Institute has had a wealth of clinical 
material. This came about because of the connection with The Johns Hopkins 
Hospital, which, through such men as Osler, Kelly, Halstead, and Williams, 
had already attained an ever-growing national, even international reputation. It 
Was common practice for many physicians throughout the country, particularly 
those in the southern United States to use The Johns Hopkins Hospital as a 
referral center for their difficult and unusual cases. Thus, as the Wilmer Institute 
became known as a part of The Johns Hopkins University physicians began to 
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refer their difficult ophthalmological cases there, and the Institute soon had a 
high percentage of pathological cases and rare disorders to test its skill. Referrals 
came not only from the United States; a growing stream of patients began to 
arrive from South America, Europe and Asia. 

A further source of clinical material comes from the residency training system } 
at Wilmer Institute. The senior resident is in full charge of the care of the clinic 
patient; he also assigns his staff to the consultation service for other departments 
in the hospital and to clinical duties. 

Because the Hospital has long attracted the unusual, rare, and “‘difficult-to- 
diagnose”’ case, it has been necessary to use every laboratory and clinical mode 
of investigation to establish the cause of the disease; therefore a very liberal 
program of interdepartmental consultation has long been a feature in diagnosis. 
l'urthermore, Baltimore, the sixth largest city, and a heavily industrial one, 
provides a considerable amount of clinical material. Industrial accidents and 
various types of eye trauma fill the accident ward at the Wilmer Institute; this 
gives the resident opportunity to see and treat many unusual disturbances of 
the eye. ; 

With the growing enrollment in various health plans, and the general rise in 
the standard of living the School of Medicine teaching program is beginning to 
feel the effect of a gradual lessening of clinical material. This is a prob- 
lem throughout the nation’s teaching centers, which will eventually have to be 
solved. 


STAFF 


The full time staff at the Wilmer Institute is a small, highly selective one, con- 
sisting of two groups. One group, primarily interested in basic science in ophthal- 
mology, consists of a biochemist, a neurophysiologist, a microbiologist, and a 
specialist in physiologic optics. These specialists are actively engaged in research, 
and in the training of medical students and residents. Their presence on the staff 
enables the resident to acquire a knowledge of basic science in ophthalmology 
during his clinical training program. This method is in contrast to that used at 
some training centers where the resident is required to take a course in basic 
science before the clinical phase of his residency. Further, the presence of these 
specialists in various fields exposes the residents to the fascination of basic inves- 
tigation. 

The second group is the ophthalmological staff. This consists of a professor, 
who, as director of the Institute, appoints associates and assistants. The latter 
are promising young men recruited for the most part from the residency staff. 
In keeping with the Institute’s primary interest—the preparation of ophthalmol- 
ogists for academic careers—these men have demonstrated marked ability in 
investigative ophthalmology and teaching. It is not unusual for a man to receive 
an appointment as assistant professor immediately upon the completion of 
residency. If during the next few years he continues to show outstanding ability 
as an investigator and teacher, he may be promoted to associate professor. 
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Fic. 7. This child, suspected of suppressing one eye, is using a cheiroscope. As in many 
of the Eve Muscle Clinie tests, this one is designed to appeal to children as fun. (Picture 
by Jack Engeman; courtesy of The Johns Hopkins Magazine.) 


The value of this system in producing academicians is shown by the fact that 
to date eight of the former residents or staff members of Wilmer Institute are now 
full professors in major ophthalmological centers in this country. There are nine 
associate professors and seven assistant professors on ophthalmological staffs in 
other teaching institutions. 

The part time staff at the Wilmer Institute is also important in the training 
of students and residents, and in the making of the reputation of the Institute. 
Some of the part time staff has taken such a special and devoted interest in the 
Institute that they have become more or less full time professors. Among these 
are Dr. Frank Walsh, whose work in neuro-ophthalmology has gained an inter- 
national reputation for him and for the school, and the late Dr. Jonas Frieden- 
wald, whose preeminence in the field of investigative ophthalmology has estab- 
lished him as one of the outstanding figures in modern day ophthalmology. 

The Wilmer Institute has many roles to fulfill. It must teach medical students, 
nurses and interns. It is charged with taking care of a great number of clinic 
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patients and private patients. It carries on a very active research program in 
basie science and in applied science, and it prepares residents for a future in 
academic life or in clinical practice. The residency training program, of which 
the Institute is particularly proud, has sometimes been criticized for concen- 
trating too much on academic medicine at the expense of the practical study 








Fic. 8. Miss Elsa Davis, librarian of the Wilmer Institute Ophthalmological Library, 
looks at one of the approximately 6000 volumes which make up the library’s collection. The 
Wilmer Institute Library is a branch of the world-famed Welch Medical Library and in 
cludes among its collection a number of rare books and incunabula donated by Dr. Wilmer. 
Books from nearly every country of the world are represented in it, and in every language, 
including some which few Americans can read, like Japanese and Arabic. Every pertinent 
paper on any ophthalmological subject is readily available so that research in ophthalmic 
literature becomes a real pleasure. 
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Fig. 9. Dr. Marvin Sears, Chief Resident at the Wilmer Institute, examines a patient in 
the tonography lab. Dr. Sears is soon to leave for Uppsala, Sweden, for another year of ad 
vanced study. 


and the care of the patient. The staff denies any “ivory-tower” approach at the 
Wilmer Institute and present the actual details of residency training as evidence 
of the value of the program. 


TRAINING 


Kach year the Wilmer Institute appoints four new residents for a period of at 
least three years. During the first year they spend almost every day in the out- 
patient department, and are responsible for the complete records on all inpatients. 
This is probably the most difficult year. The incoming resident must learn a 
new language, ophthalmologic terminology, quickly pick up the special tech- 
niques and problems of ophthalmology, and combine a day of actual patient 
care with a night of reading assignments. He is helped through this difficult 
period of transition from general medicine to the specialty of ophthalmology by 
the constant supervision of the attending physicians and the residents senior to 
him. The first year resident is also given three to four lectures per week on clinical 
ophthalmology and basic science. 






























14 SURVEY OF OPHTHALMOLOGY 





Fig. 10. Snapped in the subdepartment of Physiological Opties which is under the direc 
tion of Dr. Louise Sloan. Dr. Sloan, in the center of the picture, has been at Wilmer since 
1930 except for three years with the United States Air Force during the war. 

Mrs. Jablonski, at the right, Instructor in Physiological Opties, has had special training 
in England in the fitting of contact lenses. In collaboration with the house staff she devotes 
part of her time to prescribing these to selected dispensary patients. 

From previous investigations this department has available special equipment for the 
testing of such visual functions as congenital and acquired color blindness, acuity, depth 
perception, aniseikonia, dark adaptation, light sense and visual fields. Patients are fre 
quently referred for such special tests by the house and visiting staffs. 

The teaching activities include lectures to the house staff on light sense, color vision, 
perimetry, acuity, depth perception and the basic principles of ophthalmic optics. 

The present research activities of this department include (1) a comprehensive evalua 
tion of all available optical aids for subnormal vision and development of new devices and 
new test procedures; (2) studies in light-sense perimetry with the perimetric light sense 
tester developed by Dr. Sloan in 1939 and with a special modification of the Goldmann 
perimeter; (3) clinical studies of the accommodation-convergence ratio. 


Second Year 


The resident’s second year revolves around ophthalmological subspecialities. 
He spends three months in neuro-ophthalmology, three months in the retinal 
detachment clinic, and three months in the uveitis clinic. For a six-month period, 
he is responsible for examining and describing all of the material that comes 
through the ophthalmic pathology laboratory. During this year, the resident is 
introduced to surgery through assisting on all private and clinic cases, and after 
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a short period, actually operates on clinic cases under the direction of the senior 
residents. If he has any time left, he spends it in patient care in the outpatient 
department. 


Third Year 

In the resident’s third year, he becomes responsible for an ophthalmological 
-ervice for a period of six months. This is done by rotating the resident through 
the Baltimore City Hospital or the Veterans Administration Hospital. Attending 
physicians are always available for consultation and they visit the resident at 
least twice weekly to assist in his surgery. 

During this third year of training, selected residents are given the opportunity 
to assist the director of the Institute in the care and management of private 
patients. This is a part of residency training which is eagerly anticipated since 
practically all of these patients are referrals, suffering from obscure or rare 
maladies. 


The Fifth Year Resident 


In the course of the third year of residency training, one resident (there have 
been cases where two residents have been chosen) is selected by the director of 
the Institute to complete the five-year residency training program. This individ- 
ual will have shown a special ability in laboratory research work and an out- 
standing performance of his other duties during the three-year residency. In his 
fourth year, this individual selects a particular subspecialty in ophthalmology 
that he wishes to study. He may conduct his study at the Wilmer Institute or 
he may choose to work at some other clinic known for its contributions in the 
phase of ophthalmology that he is studying. 

After his year of special and concentrated study, he may assume the responsi- 
bilities of the senior resident. In general this fifth year of residency entails the 
supervision of the resident training program. The senior resident arranges for 
the lectures, assigns the attending physicians and house officers to the outpatient 
department, and is responsible for the admissions and discharges of the clinic 
inpatient department. He makes out the operating schedules for the residents, 
and assigns them to the consultation services of other departments in the hospital. 
The listing of his duties during the five-year training program explains why so 
many of these men have been appointed as directors of ophthalmologic train- 
ing programs in other parts of the country. 

FUNDS AND THE FUTURE 

The program as outlined above has gradually evolved since the Wilmer Insti- 
tute first began in 1927. The physical plant, which seemed more than adequate in 
those early years, is now severely taxed by the growth of the Institute’s personnel, 
special clinics, and active research programs. Additional laboratory facilities 
and more beds are needed if the Institute is to continue to maintain its high 
standards. 


The original endowment was a sizeable one in its time, but with the growth 
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of the Institute, new research projects, and the ominous rise in the national 
price level, the endowment now covers little more than a third of the operational 
budget. The deficit is made up by funds provided by the National Institutes of 
Health, and private organizations and donors interested in research and teaching 
in ophthalmology. These funds are available on a year to year basis. It is safe 
to say that the Wilmer Institute is neither the most opulent nor the most hard- 
pressed ophthalmic institution; however, it could put more funds to very good 
use. 

It has recently been decided to divert some funds to completely revamp and 
redecorate the outpatient clinic to make it more attractive, and thereby encour- 
age an increase in the number of patients to off-set the lack of clinical material 
mentioned previously. The redecorated clinie will contain adequately equipped 
private rooms where the residents can see their patients in a cheerful and relaxed 
atmosphere. This will be more like private practice than clinic practice. 

The Wilmer Institute in its own right has a tradition of experimentation and 
leadership in medical education. An institution which puts such emphasis on 
research is continuously experimenting, re-evaluating, and seeking new ways 
and means of improving its training and service. 











Refresher Lectures 


Note: The article by Dr. Lerman is based on a series of lectures which 
he has given to his resident staff and medical students. Many of those 
who have heard these lectures have requested copies and it was felt that 
the SURVEY OF OPHTHALMOLOGY would be doing a service by making 
available to the ophthalmologists many refresher lecture series such 
as this from the various institutions in the country. 


MECHANISMS OF GLAUCOMA 


SIDNEY LERMAN 


Strong Memorial Hospital of the University of Rochester, Rochester, New York 


Various classifications of glaucoma have been suggested and discarded when 


urther knowledge and insight into the problem have been achieved. There 


sat present general agreement that the purely clinical classification of glaucoma 


into the chronic simple and acute forms is no longer tenable. The anatomical 


and/or mechanical approach is now in vogue. In light of our present day knowl- 


edge this classification is probably the most practical, both from a clinical and 


pathogenetic point of view. Such a classification will be employed in this 
discussion. 


Primary glaucoma 

a. Narrow (closed) angle glaucoma 

b. Open angle glaucoma 

c. Intermediate form of glaucoma 

d. Hypersecretion glaucoma 

Secondary glaucoma 

a. Lens induced glaucoma 

b. Glaucoma secondary to intraocular neovascularization 

¢. Hemorrhagic glaucoma 

d. Postoperative glaucoma 

e. Glaucoma secondary to iritis, iridoecyelitis and glaucomatous cyclitie 
crisis 

f. Glaucoma secondary to essential iris atrophy 

g. Traumatie glaucoma 

Congenital glaucoma 

a. Primary 

b. Secondary 


Prior to considering the possible mechanisms in all these forms of glaucoma, 


brief review of aqueous humor dynamies and tonography will be of value in 
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indicating where malfunction might occur. It is now generally acknowledged 
that the aqueous formed in the posterior chamber by the ciliary epithelium is 
produced by active secretion. The basis for this secretion is thought to be via an 
active transport mechanism across membranes. Sodium is believed to be trans- 
ported across the postulated epithelial stromal barrier and actively secreted into 
the posterior chamber. Since sodium is a strong electrolyte, the method whereby 
it can be transported must be something which makes use of the charge on the 
sodium ion. Therefore one can picture sodium at one side of the cell, taken on by 
a transporting substance of an opposite charge. This charged substance can 
either be present within the cell, or be formed within the cell at the appropriate 
time by reducing it; i.e., by producing a hydrogen ion at the same time. The 
transporting substance is now charged, and can take on the sodium ion. This 
complex of transporting substance and sodium ion can now diffuse across the cell 
to the other side where the charged transporting substance is made to lose its 
specificity and sodium gets off. This is the basis for a redox pump (or electron 
transport mechanism). In his redox hypothesis regarding the mechanism of 
aqueous humor secretion, Friedenwald' postulated the existence of a mono- 
molecular barrier between the epithelium and stroma of the ciliary body. This 
barrier is continuously oxidized and reduced by reactions occurring in the epi- 
thelium and stroma. (Oxidation is said to occur when there is addition of oxygen 
to a molecule, or when it loses hydrogen or electrons; reduction is the reverse 
of these processes.) There is a potential difference of 230 millivolts (0.230 v.) 
between the epithelium and stroma and this potential is maintained by the 
presence of oxygen. The enzymes responsible for it are the cytochrome oxidase 
and dehydrogenase systems which are both present in the epithelium, while 
only the latter is present in the stroma. The following reactions (shown in a 
very simplified scheme) occur in the epithelium. 


2 cytochrome oxidase Fet* + (O) 


+ H.O — 2 eytochrome oxidase Fe*** + 2(OH) 


In this reaction, iron is oxidized and oxygen is reduced. The reduced oxygen 
combines with water to form hydroxyl ions. 

In the stroma the dehydrogenase system activates the removal of two hydrogen 
atoms from a metabolite, with the formation of two hydrogen ions (2H*). 

Essentially two processes are therefore occurring in the ciliary body: an oxi- 
dative process in the epithelium depending on oxygen as its source and a reductive 
process in the stroma depending on the dehydrogenation of metabolites to yield 
hydrogen ions. Since there is a monomolecular barrier between the epithelium and 
stroma it will separate the ionic products formed on either side of this boundary. 
That is, the hydroxyl ions on the epithelial side are separated from the hydrogen 
ions on the stromal side of the barrier. In order to maintain electrical neutrality, 
lriedenwald' postulates that cations will migrate towards the epithelium resulting 
in the transfer of sodium ions (Na*) from the epithelium. Such a secretory mecha- 
nism will result in a product which contains sodium bicarbonate as one of the 
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major electrolytes and which is slightly hypertonic to plasma. Kinsey? has 
shown that in the rabbit eye, bicarbonate is in excess in the aqueous and that 
the pH of the aqueous is slightly more alkaline (by 0.15 units) than the plasma. 
The excess of hydroxy] ions formed in the epithelium may be responsible for this 
increased alkalinity. 

These observations which are valid in the rabbit eye, have lately been ques- 
tioned with respect to aqueous in the human eye. Several investigators*: * have 
recently confirmed earlier observations by Ascher® and Hodgson® that there is 
a large excess of chloride in human aqueous as compared with venous plasma. 
They further noted that the aqueous bicarbonate concentration and pH level 
are lower than the corresponding value in human arterial plasma. Although 
these findings would appear to be at variance with the redox hypothesis discussed 
above, such a mechanism is still theoretically tenable. In man, it is possible that 
hydrogen ions are secreted by the redox pump into the posterior chamber and 
exchanged there with sodium ions. Such a mechanism would then be consistent 
with our present knowledge of the chemical composition of human aqueous. 

The excess of hydroxyl ion within the epithelial cell and hydrogen ion in the 
stroma must be buffered. Friedenwald’ suggested that Diamox acts by inter- 
fering with this buffering mechanism. In the epithelium the following reactions 
occur: 





CO. + HO __carbonic anhydrase _. H.CO; (1) 


H.CO; + OH- =— HCO;- +- H,O (2) 


The enzyme carbonic anhydrase whose presence has been demonstrated in the 
ciliary body (and other secretory organs), acts to markedly increase the velocity 
of the reaction CO. + H.O = H:CO;. This reaction can proceed without any 
enzyme present but at a rate too slow to account for the observed physiological 
effects. Carbonic anhydrase is probably present in all secretory mechanisms in 
which pH gradients occur across membranes in the transport process of secretion. 
Its action is to accelerate the formation of the carbonic acid (or bicarbonate) 
buffering system. Since Diamox is a powerful inhibitor of carbonic anhydrase 
the buffering mechanism is partially obstructed resulting in a rise in the pH 
within the cell. This might be sufficient to partly inhibit the secretory process 
thereby reducing the rate of aqueous formation. 

In the stroma the following reactions occur: 


Ht a HCO;- o> H.CO; (3) 


HCO, - carbonic anhydrase . HO + CO: (4) 

Diamox, by inhibiting Reaction 4 again interferes with the buffering mecha- 
nism in the stroma. This will result in an accumulation of hydrogen ions leading 
to an increase in acidity which might be of sufficient degree to inhibit aqueous 
secretion. Diamox might therefore act at two loci; alkalosis should facilitate 
its inhibitory effect if it acts on the epithelial side of the barrier and acidosis 
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should counteract it. Conversely, on the stromal side, acidosis will facilitate 
and alkalosis will counteract the inhibitory effect of Diamox. There is evidence 
to show that Diamox apparently acts at both loci depending on the state of 
alkalosis or acidosis in the individual.’ 

Following Grant’s*:® initial reports on tonography as a method for investi- 
gating aqueous humor dynamics many investigators applied and further elabo- 
rated these principles towards a greatly increased knowledge of the mechanism 
of aqueous flow in the normal and glaucomatous eye. Goldmann”-" employed 
a different approach in studying this problem. He measured the turnover rate of 
fluorescein in the anterior chamber. The results of these rather diverse methods 
of investigating aqueous humor dynamics showed a very close correlation with 
respect to the average value of aqueous flow (F) and the coefficient of facility of 
outflow (c). 

A brief description of the factors involved in tonography of the derivation 
of F and c will indicate where and how some of the disturbances in flow are 
responsible for the development of an elevated intraocular pressure. 

It is well known that massaging an eye lowers the intraocular pressure. 
Normal diurnal variations in pressure can be attributed in part to such a mecha- 
nism. A tonometer acts in a similar manner. When it is placed on the eye, an 
immediate temporary elevation in pressure occurs. This, in effect, squeezes some 
aqueous out of the eye via its normal drainage route. If the tonometer weight is 
left on the normal eye (for a short interval) continuous readings will show a 
decline in pressure since aqueous is being squeezed out at an increased rate. 
The possibility that the initial elevation in pressure may suppress aqueous for- 
mation (and in this way result in a lowered pressure) has been investigated. 
Should such an inhibition occur, the final value for F would be considerably 
lower if a 10-gm. weight were employed as compared to a 5.5-gm. weight. But 
F remains unchanged (in the normal eye) when tonography is done with different 
weights, indicating that the fall in pressure is not due to suppression of aqueous 
secretion. However, in the glaucomatous eye with an intraocular pressure of 50 
mm. Hg or more, there is some evidence that aqueous formation may be partially 
inhibited." 

Recent electron microscopy studies of animal eyes subjected to mechanical 
occlusion of their outflow routes by mineral oil indicate that the increased 
intraocular pressure is apparently responsible for distinct pathological changes 
in the ciliary epithelium.’ These cells show marked vacuolization and swelling 
of their mitochondria. Such changes could be correlated with a diminution in 
aqueous secretion following markedly increased intraocular pressure, as reported 
by means of tonographic studies. 

When a tonometer is applied to an eye the corneal indentation and deformation 
results in a change in volume within the eye. The inherent elasticity of the 
sclera accommodates for this change in volume by stretching to a larger volume. 
The effects of scleral distensibility and the possible differences in scleral rigidity 
in the normal and glaucomatous eyes have been subjected to extensive investi- 
gation and mathematical treatment. Suitable tables and graphs necessary for 
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deriving certain pressure values in tonography and for determining the effects 
of scleral rigidity have been elaborated by Friedenwald.'*-!* 

Employing these tables and the following simple equation, the value of c 
(coefficient of facility of aqueous outflow) can be readily calculated. 


AV AV * 


vie t(Pt av.—APo—APv  t(AP)) 

During tonography, the plunger and the weight squeeze a certain volume of 
aqueous out of the eye. This is measured as AV in the preceding equation. In 
addition to the amount of aqueous squeezed out, a specific volume of aqueous is 
continuously being formed by the ciliary body. A steady state of aqueous is 
thus developed and this value (F) can be derived by the following equation: 





F = c(Po — Pv) in cu. mm. per min.f 


In Grant’s® initial work, he reported that the average value of c in the normal 
eye was 0.22, with a range of 0.11 to 0.44 cu. mm. per min. per mm. Hg; the 
average value for F was 3.7 (range 2.3 to 5.4 cu. mm. per min.). More recent 
data™: %- % indicate that in routine clinical work, a value of 0.14 mm. per min. 
per mm. Hg for c may be considered as the lower limit of normal resistance to 
outflow. 

Several sources of error exist in calculating c and F by the preceding equations. 
The most serious one is due to the possible variation in scleral rigidity since 
the values for P and V can be markedly affected by such changes. If the sclera 
is normally rigid the value for F will be very high, falsely indicating a hyper- 
secretion form of glaucoma. The converse applies with an abnormally distensible 
sclera; here the calculated values for c and F would indicate poor outflow and 
diminished formation and might be incorrectly labeled as a case of low tension 
glaucoma. 

Frequently, when the patient is first subjected to tonography, the initial 
reading may show an abnormally high pressure. This is due to a functional 
elevation of diastolic blood pressure resulting in a temporary rise in intraocular 
pressure. This error can be compensated by ignoring the abnormal initial reading 
or readings and extrapolating back to zero time from the remaining values. 

The possible error induced by variations in corneal curvature can be ignored 
in clinical practice since the range of variations encountered is usually not too 
extreme. 

A common observation during tonography is that the intraocular pressure de- 


* In the equation where c is expressed in cu. mm. per min. per mm. Hg, AV is the change 
in intraocular volume during tonography;'® ¢ is time; Pt. av. is the average of 
the recorded tonometer readings; Po is the initial intraocular pressure, i.e., the pressure 
that existed just before the tonometer was placed on the eye;’*:!® APv is the change in epi- 
scleral venous pressure induced by the weight of the tonometer—a value of 1.2 mm. Hg 
has been assigned ;?°-*? AP is the over-all change in pressure during tonography and equals 
Pt av. — APo — AP». 

t Pv is the episcleral venous pressure; an average value of 11.7 mm. Hg is usually as- 
signed.?° 
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creases in the second eye while the first eye is being subjected to tonography. 
The parasympathetic nervous system has recently been implicated in this con- 
sensual ophthalmotonic reaction.?® 

During the last two decades a considerable amount of activity has been directed 
toward investigating the possibility of a homeostatic control of intraocular 
pressure. Barany*® observed that the resistance to outflow increased when aqueous 
flow diminished. This finding was corroborated by several other investigators.””: * 
Linnér and Prijot?® suggested that this homeostatic mechanism is mediated via 
the sympathetic nervous system. Following extirpation of the homolateral 
cervical sympathetic ganglion in rabbits they noted a marked initial decrease of 
aqueous inflow with gradual restoration to normal values within a few days. 
However, the facility of outflow remained unchanged. Histochemical studies” 
have recently demonstrated that autonomic nerve fibers participate in the inner- 
vation of the trabecular region, and von Sallman et al.*! were able to elicit a rise 
in venous and arterial pressure and intraocular pressure, by directly stimulating 
the posterior ventral hypothalamus. There is also some histological evidence that 
a portion of the ciliary muscle fibers are in direct continuity with the posterior 
trabeculum; these muscle fibers may thus directly influence the size of the 
trabecular pores. 

Another manner in which the homeostatic mechanism might operate is by 
means of a chemical control. Baérany*® confirmed Meyer’s* original suggestion 
that a mucopolysaccharide is present within the trabecular meshwork. He 
showed that if cattle eyes were treated with the enzyme hyaluronidase, resistance 
to outflow decreased significantly. Although Pedler* was unable to confirm this 
phenomenon in enucleated human eyes, Zimmerman* has recently demonstrated 
(by histochemical means) the presence of an acid mucopolysaccharide within the 
trabecular meshwork. Employing a modification of Rhinehart’s stain,** a blue 
staining mucopolysaccharide is easily demonstrable within the trabeculum (Fig. 
1). This material can be removed by pretreating the eye with hyaluronidase. 
Vrabec” presents further evidence regarding the presence of such a substance. 
Employing a replica technic to study the inner surface of the trabecular mesh- 
work, he demonstrated a thin film of an amorphous jelly-like substance covering 
and obscuring the intermediary zone, which could be removed by digestion with 
testicular hyaluronidase. 

Although far from conclusive, there is a good deal of evidence favoring the 
concept of a homeostatic mechanism regulating intraocular pressure. From the 
preceding discussion it would appear that such a mechanism acts through a 
combination of neural and chemical mediators. The former might be responsible 
for the more immediate adjustments required to keep the intraocular pressure 
relatively constant, while the chemical control might act at a slower and more 
prolonged level. A disturbance in the function of either portion of this homeostatic 
mechanism may quite conceivably be an initiating factor in the development of 
an open angle glaucoma. 

Grant has recently offered experimental evidence corroborating the assump- 
tion that the trabecular meshwork is mainly responsible for the resistance to 
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Fic. 1. Trabeculum showing blue staining acid mucopolysaccharide within the trabecu- 
lar spaces. (X 430) 


aqueous outflow. Employing enucleated eyes, he demonstrated a significant 
increase in facility of flow (c) following surgical removal of a portion of the 
trabeculum. This may be an important factor in determining the degree of success 
achieved by the goniotomy procedures employed in treating congenital glaucoma. 
Successful removal of a portion of the trabecular meshwork may also prove to be 
a useful surgical technic in the therapy of many forms of glaucoma. 

The visual field loss that eventually occurs in all cases of glaucoma has usually 
been directly attributed to the elevated intraocular pressure resulting in a 
cavernous type of atrophy and cupping (Schnabel’s Cavernous Degeneration). 
Although it is possible that this form of atrophy is directly related to the in- 
creased intraocular pressure, it is also quite likely associated with the vascular 
status within the eye. An increase in pressure can embarrass the intraocular 
circulation and thereby at least enhance (if not initiate) the degree of atrophy. 

Clinically, it has often been observed that the level of intraocular pressure 
in a chronie open angle glaucoma is not necessarily linked with the amount of 
field loss. Many individuals can apparently tolerate a prolonged tension of 35 to 
10 mm. Hg without any field loss or progression in their field loss, while a similar 
pressure in other individuals results in a rapid deterioration of their condition. 
Cases of proved low tension glaucoma are a further example of the marked vari- 
ation in the individual response to different levels of intraocular pressure. The 
status of the blood vessels supplying the optic nerve and retina is apparently an 
important factor in determining the appearance of the visual field in many cases 
of glaucoma. Cases of pseudoglaucoma in which there was marked cupping and 
field loss without any elevation in intraocular pressure or change in flow, have 
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been shown to develop on the basis of marked arteriosclerotic changes in the 
internal carotid artery. It is therefore quite conceivable that similar sclerotic 
changes at this level or in the more peripheral vessels, will enhance the deleterious 
effects of an increased intraocular pressure. The elevated pressure will also em- 
barrass an already impaired circulation within the optic nerve and retina thereby 
resulting in a eyclie chain of events. 

While a normal vascular bed tends to resist the effects of an elevated pressure, 
it is worthwhile noting that individuals suffering from a moderate degree of 
vascular hypertension are often apparently better able to tolerate an abnormal 
ocular tension. 


THE PRIMARY GLAUCOMAS 
a. Narrow (Closed) Angle Glaucoma 


A small but significant fraction of the adult population possesses a shallow 
anterior chamber and narrow chamber angle, thereby harboring a tendency 
towards the development of angle closure glaucoma. Many of these individuals 
have a slightly smaller eye (in anterior-posterior diameter) and are frequently 
hyperopic. Such hyperopes (of more than several diopters) have and require a 
relatively larger and more developed ciliary body with a consequent decrease in 
anterior chamber depth. Although angle closure glaucoma is apparently potenti- 
ated in such individuals, a similar condition can occur in the nonhyperope. 
Aside from the anatomic defect (narrow angle), psychogenic and vasomotor 
influences can also be implicated in initiating an acute attack of angle closure 
glaucoma. With maximal pupillary dilatation there is a marked increase in bulk 
at the base of the iris; this may be sufficient to occlude the inlet (trabeculum) 
in an eve with a narrow angle. (The not too infrequent occurrence of acute angle 
closure in a dark room attests to this concept.) Psychie stimuli such as a severe 
emotional disturbance or fear and pain are physiologically capable of stimulating 
pupillary dilatation. Von Sallman’s*! observation that direct stimulation of the 
ventral hypothalmus (in the cat) results in dilatation of the pupil, indicates that 
these psychic factors are mediated via the autonomic nervous system. Vasomotor 
disturbances, which are also mediated by the autonomic nervous system and are 
so ea _ily affeeted by psychogenic influences, may result in congestion and edema 
of th’e iris and ciliary body. This increase in bulk may be sufficient to obliterate 
the inlet. Aside from functional causes, mechanical irritation of the ciliary 
processes by an intact lens may also lead to vasomotor disorders with similar 
consequences. 

Kdema of the vitreous resulting in increased volume in the posterior two 
thirds of the eye, has also been implicated as a possible pathogenetic mechanism. 
An increase in the size of the vitreous could conceivably push the contents of the 
anterior segment forward in an eye with a shallow anterior chamber; this may 
result in oeeclusion of the trabecular inlet by iris tissue. 

A pupillary block mechanism has also been suggested as a factor in the etiology 
of this form of glaucoma. It is reasoned that since the aqueous is secreted into 
the posterior chamber, the aqueous pressure behind the iris will consequently 
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be higher than the corresponding pressure in the anterior chamber at any given 
time. Assuming some form of pupillary block the pressure in the posterior cham- 
ber will push the iris forward towards the cornea, resulting in a rapid mechanical 
blocking of the trabecular inlet and acute glaucoma. Such a mechanism is prob- 
ably applicable as a pathogenetic factor in aphakic glaucoma due to vitreous 
prolapse, or in secclusio and occlusio pupillae. Although it is more difficult to 
conceive of a physiological pupillary block as an important factor in the patho- 
genesis of acute angle closure glaucoma, the fact that a peripheral iridectomy will 
increase the depth of a previously shallow anterior chamber and widen a narrow 
angle, does lend some weight to this pupillary block hypothesis. 

Because the actual basis for an angle closure glaucoma is due to a mechanical 
occlusion of the trabeculum by iris tissue, this disease usually occurs with an 
acute rapid onset. With this sudden elevation of intraocular pressure the patient 
experiences severe headache and pain in and about the orbit. This in turn, may 
cause further and more prolonged dilatation of the pupil, thereby aggravating 
the condition. The mechanisms responsible for keeping the cornea in a relative 
state of detergesence will be disturbed by the high pressure and vascular engorge- 
ment; the cornea becomes edematous (‘‘steamy cornea’’) and visual acuity is 
markedly impaired. The disturbance in the ocular hemodynamics results in 
engorgement of the conjunctival and episcleral vessels and the eye appears red 
and inflamed. A mild iritis may be present due to a similar process in the ciliary 
body. Nausea and vomiting are due to reflex vagal stimulation via the medial 
longitudinal bundle (which contains fibers from the 5th nerve, vagus, and 3rd, 
4th, 6th and 8th nerves). 

Because the aqueous drainage system is inherently capable of functioning 
(before permanent adhesions occur) intense miotic therapy is necessary to pull 
the iris away from the trabecular inlet. Diamox (which can be given intra- 
venously as well as orally) will also help relieve this condition within a few hours 
(by inhibiting aqueous formation). The patient can then be continued on miotic 
therapy under close and careful observation, or a peripheral iridectomy can be 
performed. Since it is a relatively simple procedure, a peripheral iridectomy is 
frequently preferable and will usually prevent recurrence since it will maintain 
and/or increase the anterior chamber depth to some extent. If gonioscopy reveals 
a very narrow angle in the other eye, a prophylactic peripheral iridectomy might 
be indicated. 

The usual outcome in an untreated case of acute angle closure glaucoma is 
the development of peripheral anterior synechiae. These adhesions may vary in 
severity from one or two small synechiae to complete occlusion of the trabeculum. 
Tonography is of great value in those cases where the angle appears only partially 
occluded by synechiae, or is too narrow to visualize adequately. If the readings 
indicate that the angle is still capable of adequate drainage, a peripheral iridec- 
tomy is advisable. Should c be markedly reduced, an iridencleisis is required to 
institute artificial drainage. This procedure is preferable to a trephine since the 
shallow chamber potentiates a possible herniation of lens or ciliary process into 
the trephine hole with subsequent occlusion. 
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Some individuals with narrow anterior chamber angles develop a subacute 
rather than an acute form of angle closure. The signs and symptoms are conse- 
quently less severe and such a patient may have repeated episodes of intermittent 
angle closure glaucoma with increased peripheral anterior synechiae formation 
following each attack. Gonioscopy and tonography are both of value in deter- 
mining the required type of surgical procedure. 


b. Open Angle Glaucoma 


In contrast to the narrow angle form, there is no obvious gross anatomical 
difference between a normal eye and an eye with open angle glaucoma. The 
underlying disorder is located within the drainage system. A homeostatic mecha- 
nism for regulation of intraocular pressure has already been discussed and a 
combined neurogenic and chemical control has been postulated. A disturbance 
in either or both controls, could result in a diminution in size of the trabecular 
pores with subsequent increased resistance to outflow. A more rapid advance in 
the normal aging processes leading to thickening and sclerosis of the trabecular 
fibers may be another factor in the development of this disease. Such a process 
may also involve the small canals leading from the trabeculum to Schlemm’s 
canal, with resultant narrowing and even obliteration of some of them. The 
aqueous veins drain into the episcleral venous network and a rise in pressure 
in this plexus might theoretically impede flow in the aqueous veins. 

Whether one or all of these mechanisms play a role in the pathogenesis of open 
angle glaucoma, they all have one thing in common; the change in resistance to 
outflow is a gradual one. Open angle glaucoma is therefore a chronic disease. The 
intraocular pressure increases at a relatively slow rate and the eye has time to 
adapt to this process. Pain is not a very prominent feature and the eye remains 
white and quiet. The characteristic complaints are loss of vision (due to atrophy 
of the nerve fibers) and rainbows and halos about lights (due to intermittent 
corneal edema). Diamox and related compounds are obviously very useful 
therapeutically. The resultant decrease in aqueous formation may be sufficient 
to compensate for the decrease in aqueous outflow, at least for a considerable 
period of time. The action of miotics is not too well understood. Tonography 
indicates that miotics increase the facility of outflow. Since some of the ciliary 
muscle fibers appear to be joined to the trabecular fibers, it is conceivable that 
these drugs may improve aqueous outflow by a massage-like action of the ciliary 
muscle on the trabeculum. They may also act by dilating the iris vessels thereby 
increasing the resorption of aqueous. This latter cannot be their only mode of 
action since individuals with aniridia who develop glaucoma can be helped to 
some extent with miotics. Surgery, in the form of an artificial drainage procedure, 
is eventually necessary in many cases of open angle glaucoma. 


c. Intermediate Form of Glaucoma 


This type of primary glaucoma is rare compared to the preceding varieties of 
glaucoma. Clinically it usually presents a subacute picture. Gonioscopy reveals 
a moderately narrowed angle and repeated tonography readings are often equiv- 
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ocal. A peripheral iridectomy usually results in some improvement with respect 
to the intraocular pressure but moderate miotic therapy is a necessary adjunct 
in order to obtain proper control. 

Some of these cases may begin as narrow angle glaucomas in which a tem- 
porary elevation of intraocular pressure results in damage to the trabecular 
meshwork. In this condition, aside from the tendency toward angle closure, there 
is some pathology within the drainage system as well, leading to a disease entity 
which lies in an intermediate position (both clinically and pathogenetically) be- 
tween the open and closed angle glaucomas. 


d. Hypersecretion Glaucoma 


This is a very rare form of glaucoma associated with an angle that is open and 
perfectly capable of drainage (the values for c in these cases usually lie in the 
high normal range: 0.20 to 0.60). These cases can be diagnosed by tonography 
provided that proper precautions are taken with respect to scleral rigidity values, 
since a false hypersecretion picture can result if the sclera is abnormally rigid. 
Although such eyes are apparently capable of handling a normal production 
of aqueous, they can only compensate for the increased secretion of aqueous 
(whether it is continuous or intermittent) by increasing their facility of outflow. 
The ability to compensate in this manner determines the development of an 
elevated intraocular pressure and eventual field loss. Therapy in these cases 
should be directed towards diminishing the formation of aqueous by drugs such 
as Diamox, and if necessary cyclodiathermy (or a variant of this procedure) may 
be employed. 


THE SECONDARY GLAUCOMAS 


Relatively well defined pathological processes underly the development of 
most of the secondary glaucomas, and the discussion in this section will therefore 
tend to be pathologically orientated. 


a. Lens Induced Glaucomas 


It has long been recognized that the whole lens or some portion of it is often 
implicated (both directly and indirectly) in the pathogenesis of glaucoma. Be- 
cause of the various ways in which the lens may induce glaucoma, the following 
classification will be used. 

1. Mechanical 

a. Lens in position; lens capsule intact 
b. Lens subluxated or dislocated; lens capsule intact 
2. Toxic and mechanical 
a. Desquamation (exfoliation) of the lens capsule, i.e., glaucoma capsulare 
b. Pseudo exfoliation of the lens capsule 
3. Toxic and/or anaphylactic 
a. Phacoanaphylactic uveitis with secondary glaucoma 
b. Phacotoxie glaucoma 
c. Phacolytic glaucoma 
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In reference to Group 1, glaucoma may be precipitated by an intact lens on a 
purely mechanical basis in some individuals. In these cases, contact of the lens 
with the ciliary processes leads to a hypothetical vasomotor disturbance and 
edema of the ciliary processes. With this edema and increase in bulk, the lens 
is pushed forward, the anterior chamber is shallowed and this is ultimately 
followed by blockage of the filtration angle and acute glaucoma (cf. discussion 
regarding pathogenesis of angle closure glaucoma). 

If the lens is partially luxated, a similar mechanical and irritative phenomenon 
may occur as the basis of a glaucomatous attack. If the lens is completely dis- 
located forward and lies in the anterior chamber, it is evident that a purely 
mechanical blockage of the chamber angle is the basis for the acute glaucomatous 
attack which occurs. 

In Group 2, the glaucoma that occurs here is considered to be due to both toxic 
and mechanical factors. In glaucoma capsulare due to desquamation of the lens 
capsule there is often an associated increase in the hyalinization and sclerosis 
of the corneoscleral trabeculum. In these cases, the trabecular meshwork is 
narrowed to begin with and the flakes of capsular material can quite easily and 
quickly embarrass the aqueous outflow to the point where an open angle glaucoma 
develops. 

The mechanism of pseudoexfoliation of the lens capsule is not fully under- 
stood. It is thought by some that the ciliary epithelium is responsible for the secre- 
tion of the amorphous material that appears in the angle. Pathological 
examination of these eyes shows a pink staining material in snowflake clusters 
on the surface of the ciliary body, the zonular fibers, lens capsule and in and about 
the angle meshwork. The ciliary epithelium characteristically appears swollen. 
It has been suggested that for some reasons, as yet unknown, the ciliary body 
which normally is not permeable to molecules of high molecular weight, becomes 
edematous and more permeable, allowing the escape of these molecules which 
are probably of a mucoid nature. 

With respect to Group 3, the phacoanaphylactic response is believed to be an 
allergic reaction manifested as a uveitis and/or secondary glaucoma in an eye 
sensitive to lens protein. 

In 1922 Verhoeff and Lemoine*® described a series of cases which they termed 
endophthalmitis phaconanaphylactic. They described the following character- 
istics on microscopic examination: 

1. The lens is invaded by polymorphonuclear cells and mononuclear 

phagocytes. 

2. There are often giant cells, polys and eosinophiles about the lens globules 

in the iris, the pupillary membrane which often forms, and in the vitreous. 
. Keratic precipitates on Descemet’s membrane. 

. A eyclitic membrane often develops. 

. The posterior segment, especially the posterior uveal tract is relatively 
unaffected. There are often precipitates on the inner limiting membrane 

of the retina which are very similar in composition to those found on the 

cornea. 
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Following Verhoeff and Lemoine’s original clinical and pathological description 
there was a good deal of controversy as to the true etiology of this disease entity. 
Many workers did not agree with the hypothesis that sensitivity to lens protein 
could be held truly responsible for this type of uveitis and attempts at producing 
this disease in animals by sensitizing them to lens protein were uniformly fruitless. 

Burky” in 1934, succeeded in producing an experimental phacoanaphylactic 
uveitis in rabbits by the repeated and coincident cutaneous injections of staphylo- 
coecic toxin and lens substance, followed by needling one eye of such sensitized 
animals. He coneluded that ordinary lens protein may be a poor antigen but 
can be made more active by the intermediary action of staphylococcie toxin. 

The lens proteins are organ specific not species specific. It has long been es- 
tablished that the soluble alpha and beta erystallin and albumin fractions are 
found mainly in the cortex and the insoluble albuminoid fraction is located in the 
nucleus. Halbert ef al! have recently shown that in the adult rabbit, the lens 
contains at least five components which can act as foreign substances in the 
animal. These homologous lens antibodies cross react with lenses of other species 
probably due to an antigenic similarity of from one to all five of these lens com- 
ponents. Further studies are necessary to completely elucidate the nature of the 
lens protein and which of them are responsible for the clinical phacoanaphylactic 
reactions that occur. 

The following microphotographs illustrate the pathological features. Figure 2 
shows the acute inflammatory response practically localized to the anterior por- 
tion of the globe. The posterior uvea is completely free of any reaction. Figure 3 





Fic. 2. Phacoanaphylactic uveitis with secondary glaucoma. Acute inflammatory re 
ponse localized to anterior segment. (X 9) 
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Fic. 3. Higher magnification of Figure 2, showing acute purulent inflammatory reaction 
involving anterior portion of lens. (X 60) 


shows this reaction at a higher magnification demonstrating a break in the lens 
capsule and the purulent reaction involving the lens. A foreign body giant. cell 
is present in the anterior vitreous. The precipitates present on the surface of 
the retina are shown in Figure 4. These precipitates are identical with the large 
keratic precipitates often present on the corneal endothelium. 

With respect to the phacotoxic type of reaction, Verhoeff and Lemoine*® in 
their original description mentioned several cases in which the reaction in the 
eye produced by the Morgagnian fluid “is not a reaction of anaphylaxis but is 
analogous to that produced by any necrotic tissue.” In these cases, the lens is 
hypermature and microscopically there is a marked anterior uveitis mainly of a 
plasma cell reaction. There may also be a plasma cell and mononuclear phago- 
cytic response in the vitreous, and large precipitates are often found on the 
cornea and on the retina. In contrast to the anaphylactic type of uveitis there are 
few if any polymorphs, giant cells or eosinophiles, but there is often an overlap 
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Fic. 4. Phacoanaphylactie uveitis with secondary glaucoma. Precipitates on inner sur 
face of retina. (X 100) 


and in some cases one can see both the features of the anaphylactic as well as 
the toxic response. 

The phacolytic type of glaucoma is usually seen in the 60 plus age group 
with hypermature lens and consequently impaired vision prior to the onset of 
acute glaucoma. 

The onset of acute glaucoma in the cataractous eye of an old person should 
lead to serious consideration of phacolytic glaucoma. Clinically a deep anterior 
chamber, no keratic precipitates, no synechia in the presence of flare and cells 
helps to differentiate it from the phacotoxic group. 

Pathological examination shows a surprisingly minimal inflammatory reaction. 
The cornea rarely shows keratic precipitates, the anterior chamber is relatively 
clear, the angle is open but is filled with large round mononuclear phagocytes 
some of which contain pigment granules: many of these phagocytes are enmeshed 
in the trabeculum. Similar phagocytes are present along the anterior surface of 
the iris although the iris itself shows little reaction. The lens is hypermature 
and the cortex is liquified. Eosinophilic globules of lens matter may be seen in the 
anterior chamber and in the vitreous, and are often surrounded by mononuclear 
phagocytes. These cells are also present around the lens capsule. Similar clumps 
of cells may be seen on the surface of the retina. 

Figure 5 is a low power view of the anterior segment showing the hypermature 
lens, open angles, normal anterior chamber, with no evidence of any inflamma- 
tory reaction. A higher magnification, Figure 6, demonstrates the large round 
mononuclear cells lying along the anterior surface of the iris and lining the angle. 








Fic. 5. Phacolytie glauecoma—Morgagnian cataract; apparent abscence of inflamma 


tory reaction. (X 9) 





Fig. 6. Phacolytie glaucoma showing large round mononuclear cells lining anterior 


surface of iris and chamber angle. (X 100) 
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Fic. 7. Higher magnification of Figure 6 showing several mononuclear phagocytes 
within the trabecular meshwork. (X 430) 


Some of these cells can be seen within the trabecular meshwork (Tig. 7). Similar 
cells can be seen lining the corneal endothelial surface. 

To recapitulate, the phacoanaphylactic and phacotoxic type of uveitis with 
secondary glaucoma present quite a problem with respect to clinical diagnosis. 
They may be, and often are, confused with sympathetic ophthalmitis and the 
eye is enucleated. 

To differentiate these conditions, in sympathetic ophthalmitis the reaction is 
usually bilateral while in the phacoanaphylactic response, first one eye may be 
involved with subsequent remission to be followed by a flare-up in the second 
eye at a later time. The history of an extracapsular cataract extraction with a 
granlomatous anterior uveitis in the other eye should lead one to suspect a 
possible anaphylactic response. A simple test that may be of assistance is the 
intracutaneous injection of 0.1 ce. of a 2 per cent solution of beef lens protein. A 
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positive response consists of a wheal 5 mm. or more in diameter appearing in 
24 to 48 hours. 

It should be less difficult to arrive at the diagnosis of phacolytic glaucoma. The 
presence of a Morgagnian cataract in an individual who has developed acute 
glaucoma, a normal or even deep anterior chamber, and a mild aqueous flare, 
are all points favoring this diagnosis. Aqueous puncture will show a high protein 
content and the aqueous will not form a clot if allowed to stand undisturbed. 
The elevated aqueous proteins derive from lens matter and not as an exudate from 
the ciliary body or iris; therefore no fibrinogen is present for clot formation. 

The treatment of these three types of glaucoma, phacoanaphylactic, phaco- 
toxic and phacolytic is relatively simple once the diagnosis is established. In all 
three types the offending lens or lens matter should be immediately removed. 
It is also helpful to thoroughly irrigate the anterior chamber especially in the 





Fic. 8. Neovascularization of anterior surface of iris and vascularized peripheral an 
terior synechiae from a case of glaucoma following thrombosis of the central retinal vein. 
(X 60) 
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phacolytice cases, to remove the swollen macrophages and lens debris that have 
accumulated in the angle. 


b. Glaucoma Secondary to Intraocular Neovascularization 

This form of glaucoma occurs following a variety of intraocular disease proc- 
esses. All these apparently unrelated conditions have one characteristic patho- 
logical feature in common; that is, the development of neovascularization within 
the eye. 

Thrombosis of the central retinal vein is the most common of these processes 
that leads to this type of glaucoma (which is often referred to as hemorrhagic 
and/or thrombotic glaucoma). A significant number of people develop glaucoma 
following an occlusion of the central retinal vein; there is usually a two- or three- 
month interval from the time the thrombosis occurs until the onset of the glau- 
comatous attack. These eyes present several characteristic pathological features: 





Fic. 9. Organizing thrombus in central retinal artery (X 60) 
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Fic. 10. Vaseularized peripheral anterior synechiae. Same case as Figure 9 (< 60) 
b £ 


1. Neovascularization of the anterior surface of the iris, rubeosis iris (Fig. 8). 
2. Peripheral anterior synechiae, usually vascularized, firmly occluding the 
angle (lig. 8). 

3. Eetropion uveae. 

t. Neovascularization and cupping of the nerve head. 

5. Extensive retinal hemorrhages. 

Similar neovascularization of the anterior surface of the iris and chamber angle 
ean occur following occlusion of the central retinal artery (Figs. 9, 10), resulting 
in a severe form of secondary glaucoma. This is a much rarer occurrence in con- 
trast to central retinal vein occlusion. 

Diabeties of relatively long duration are also prone to develop rubeosis iris. 
This process may extend into the angle area producing vascularized peripheral 
anterior synechiae and glaucoma. 





Intraocular tumors are also capable of stimulating the development. of second- 
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Fic. 11. Neovascularization of anterior surface of iris and vascularized peripheral 
anterior synechiae in an eye harboring a malignant melanoma of the choroid (bleached 
section). (X 60) 


ary glaucoma on the basis of neovascularization (as well as by a purely mechani- 
cal, space occupying, effect). Figure 11 shows this process in a glaucomatous eye 
(secondary) which harbored a malignant melanoma of the choroid. 

The stimulus for neovascularization has been attributed to tissue anoxia 
Although this may be the case following venous or arterial occlusion, it is difficult 
to explain its occurrence with intraocular tumor. Perhaps an increase in the rate 
of tissue breakdown, which is common to all these disease processes, may be 
responsible for the release of a chemical substance which stimulates neovas- 
cularization. 

Therapy for this form of glaucoma is far from satisfactory. Intraocular surgery 
is usually contraindicated due to the inherent risk of extensive hemorrhage. 
Diamox is useful, and cyclodiathermy may successfully control the pressure for a 
period of months. 
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c. Hemorrhagic Glaucomas 


This term should be reserved for those cases in which the secondary glaucoma 
is the result of extensive intraocular hemorrhage. Severe and prolonged hemor- 
rhage into the anterior chamber can give rise to secondary glaucoma on the 
basis of mechanical plugging of the trabecular inlet by blood clot. Such hemor- 
rhages are usually secondary to trauma, either blunt or penetrating. In some cases 
it may be necessary to remove the clot and/or irrigate the anterior chamber; 
occasionally, though rarely, it is possible to spot the bleeding vessel and 
diathermize it. 

Glaucoma occurring in the later stages of Coat’s disease is probably best classi- 
fied as hemorrhagic glaucoma. The mechanism leading to the development of a 
raised intraocular pressure is mainly a mechanical one. Many cases of Coat’s 
disease usually terminate as absolute glaucoma and pathological examination of 
such eyes reveals a picture of marked disorganization, destruction and fibrosis 
of the retina (which is usually completely detached). The subretinal exudate 
contains many cholesterol crystals and the so-called bladder cells (Fig. 12) and 
there are scattered areas of organization and foreign body giant cells present in 
relationship to the masses of cholesterol crystals. Although neovascularization 
occurs early in this disease it is mainly confined to the retina and posterior 
vitreous. Figure 13 shows a nodule of scarred hyalinized vessels present within 
the mass of disorganized retina. The glaucomatous process which occurs here is 





Fic. 12. Coat’s disease; cholesterol crystals and bladder cells in subretinal exudate. 
(X 100) 
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Fic. 13. Coat’s disease showing a nodule of hyalinized capillaries within the retina. 
(X 100) 


apparently due to a mechanical closure of the trabeculum by iris tissue, which 
has been pushed towards the cornea by the organizing lesions in the vitreous. 
The peripheral anterior synechiae are not vascularized nor is rubeosis iris present. 


d. Postoperative Glaucoma 


Persistence of a flat anterior chamber for more than 4 to 6 days following a 
cataract extraction is probably the most frequent cause of postoperative glau- 
coma. A flat anterior chamber may be due to a leaky wound immediately after 
the operation; it may close in a day or two but the chamber may remain flat. A 
choroidal detachment can also be responsible for maintaining (as well as causing) 
i flat chamber. To prevent extensive peripheral anterior synechiae from de- 
veloping it is best to institute active treatment if the condition remains static 
for more than 4 or 5 days. Inserting an air bubble into the anterior chamber will 
usually be sufficient, although any evidence of a leak or gaping in the wound 
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should be repaired. Posterior sclerotomy may be necessary in addition to an air 
bubble if a large combined detachment is present. 

Aphakie glaucoma may also result from a “pupillary block mechanism”’; 
i.e., adhesions between the iris and vitreous or the vitreous may herniate for- 
ward and plug the pupillary opening. The aqueous pressure in the posterior 
chamber will rapidly increase and push the base of the iris forward, resulting in 
the development of an acute angle closure glaucoma. The iridotomy or iridectomy 
which is routinely done during a cataract extraction, is designed to prevent 
such an occurrence, but may occasionally become plugged with vitreous, thereby 
rendering it functionless. Therapy in this acute form of glaucoma usually con- 
sists of Diamox (or related compounds) given orally or parenterally, and mild 
mydriaties in an effort to open up the pupillary block. This may suffice in some 
cases, but surgery is often necessary. A form of eyclodialysis is probably a very 
useful procedure in such cases. 

A more drastic form of glaucoma results from the herniation of vitreous into 
the anterior chamber with subsequent occlusion of the trabeculum by this viscous 
material. The prognosis is usually rather poor. 

pithelialization of the anterior chamber can occur following surgery or pene- 
trating trauma. Eventually the epithelium will grow over the trabeculum (lig. 
14) and severe intractable glaucoma ensues. Short penetrating irradiation may 
be of some help in the early stages of epithelial downgrowth. 





Fig. 14. Epithelialization of anterior chamber and secondary glaucoma following intra 
ocular surgery. (X 60) 
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Fic. 15. Proliferation of Descemet’s membrane and secondary glaucoma following 
intraocular surgery. (X 60) 


Descemet’s membrane, which is capable of regeneration, may proliferate after 
section (either surgical or traumatic) and form a cyst within the anterior chamber 
(Fig. 15), resulting in severe glaucoma. Therapy in the latter two conditions is 
directed at inhibiting aqueous inflow by Diamox and related drugs, and/or 
cyclodiathermy. Absolute glaucoma and eventual enucleation is the usual 
outcome. 

Malignant glaucoma is fortunately a very rare occurrence. It may develop 
after intraocular surgery for any form of glaucoma, and rapidly proceeds towards 
the absolute phase in spite of any form of therapy employed. 


e. Glaucoma Secondary to Iritis Tridocyclitis and Glaucomatous Cyclitic Crisis 


Glaucoma can result during any inflammatory process involving the anterior 
segment of the globe, and is due to plugging of the trabecular inlet by cells, pro- 
teins and debris. Since the average size of the trabecular pores is estimated to be 
between 2 to 4 microns in diameter, it is not surprising that the outflow mecha- 
nism can be rapidly impaired by an outpouring of inflammatory cells and fibrin 
that accompanies a severe iritis or iridocyclitis. Therapy should be directed to- 
wards relieving the inflammatory condition. Diamox may be employed to lower 
the pressure, and frequent paracenteses may also be necessary if the intraocular 
pressure remains too high. If peripheral anterior synechiae form, then an artificial 
drainage procedure may be required. If posterior adhesions develop, an iris 
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bombé may occur and an iridotomy or iridectomy will be necessary. The rela- 
tively rare condition known as glaucomatous cyclitic crisis, consists of inter- 
mittent elevation in intraocular pressure associated with signs of an iridocyclitis. 
Steroid therapy is useful to control the inflammatory process, and there is usually 
little or no residual damage due to these short lived increases in pressure. This 
condition may be due to an allergic phenomenon in which an acute anterior in- 
flammatory process occurs with an increase in aqueous protein content and cells 
sufficient to temporarily embarrass outflow. 


f. Glaucoma Secondary to Essential Iris Atrophy 


A very severe form of glaucoma quite often accompanies essential iris atrophy. 
This rare condition occurs in the younger age group (20 to 40 years) with the 
development of an eccentric pupil, ectropion uveae, iris atrophy, and eventually 
coloboma of the iris. Peripheral anterior synechiae may eventually occur 
resulting in a secondary glaucoma which is frequently very resistant to all forms 
of therapy. Miotics and Diamox may be of some value, but surgery is usually 
necessary although the prognosis is rather poor. Cyclodiathermy is therefore of 
some value, as well as some form of drainage procedure. 


g. Traumatic Glaucoma 

Traumatic glaucoma is a relatively rare and usually inocuous form of second- 
ary glaucoma that occurs following a contusion to the globe. It is probably due 
to the reactive edema and congestion within the globe as a result of such injury 
and usually occurs within one to two weeks following trauma. Mioties combined 
with adrenalin are quite useful here as well as Diamox and steroid therapy. 

THE CONGENITAL GLAUCOMAS 

Since congenital glaucomas occurs in an eye during its early period of growth 

and development, the elevation of intraocular pressure will eventually lead to 


stretching of the whole globe and enlargement of the cornea resulting in the 
clinical condition known as buphthalmos (ox-eye). 


a. Primary Glaucoma 


The most common cause of primary congenital glaucoma has usually been 
attributed to a failure of the normal regression (or splitting) of the mesodermal 
tissue that at one stage of development practically fills the anterior chamber. 
This may lead to obstruction of the trabeculum as shown in Figure 16. Mal- 
development of a portion of the drainage mechanism, such as absence of (or a 





poorly developed) canal of Schlemm may also be responsible for some cases of 
congenital glaucoma.” 

Maumanee* has recently shown that the fibers from the longitudinal ciliary 
muscle insert at the region of Schlemm’s canal and may have an important fune- 
tion in keeping the canal open in a manner analogous to the action of the circular 
ciliary muscle on the trabecular fibers. He suggests that many of the primary 
congenital glaucomas are due to an abnormal insertion of these longitudinal 
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Fic. 16. Congenital glaucoma showing persistence of mesodermal tissue blocking 
chamber angle. (X 60) 


ciliary muscle fibers into a more anterior position resulting in closure of Schlemm’s 
canal when these fibers contract. He attributes the successful results obtained 
by goniotomy to the possibility that these abnormal muscle fibers are cut during 
this procedure. Pilocarpine and other miotic therapy would therefore be contra- 
indicated in such cases and Maumanee has advocated the use of atropine and 
its derivatives. 

Barkan’s goniotomy procedure is probably the best form of therapy in the 
former situation (where mesodermal tissue fills the angle) and it may be combined 
with a goniopuncture. If the disease is due to maldevelopment of the drainage 
system and the angle appears clear and open, goniopuncture may suffice. 

Glaucoma developing in an individual with aniridia can also be classified as a 
primary form, since it is due to occlusion of the trabeculum by residual mesoder- 
mal tissue and adhesions. This form of glaucoma usually develops somewhat 








74 SURVEY OF OPHTHALMOLOGY 


later in life, but is included here since it is based on a developmental anomaly. 
These individuals can usually be maintained for some time on medical therapy 
(miotics and Diamox) but in most cases surgery is eventually required although 
the prognosis is not very hopeful. 


b. Secondary Glaucoma 


Glaucoma is usually the end result in persistent hyperplastic primary vitreous. 
It is well known that a major factor causing this form of secondary glaucoma is 
the marked swelling of the lens that frequently occurs in the earlier stages of 
persistent hyperplastic primary vitreous. Reese® advocates removal of the lens 
in these cases to prevent and/or alleviate the glaucoma. A second factor may 
also play an important role in this condition; some of these eyes show persistence 
of strands of mesodermal tissue in the anterior chamber angle. These may be of 
sufficient density to add to (if not initiate) the embarrassment of aqueous out- 
flow. Goniotomy may therefore be of value in some of these cases. Secondary 
glaucoma can also occur following intraocular inflammation or with retino- 
blastoma. In the latter condition it may be due to a mechanical closure of the 
anterior chamber angles caused by a large tumor growing into the anterior 
vitreous. The frequent occurrence of necrosis in a retinoblastoma due to the fact 
that it often outgrows its blood supply, may initiate a severe intraocular inflam- 
mation and result in secondary glaucoma. 

Glaucoma may also accompany some cases of intraocular hemangiomatosis 
such as the angioma of the choroid that often occurs in the Sturge-Weber syn- 
drome. The pathogenesis of this syndrome is believed to be due to a dysplasia of 
the mesenchyme in the head region of the embryo during its early life. Although 
the glaucoma that occurs in this syndrome has usually been attributed to the 
choroidal angioma and subsequent vascular stasis and an impairment of intra- 
ocular hemodynamics, it is probably due to congenital anomalies within the 
anterior chamber angle. Goniotomy and goniopuncture are therefore indicated. 

It is important to differentiate between buphthalmos and megalocornea. The 
latter is a condition in which there is a congenital enlargement of the cornea 
without any elevation of intraocular pressure. In a case of megalocornea, it is 
best to measure the ocular tension with at least two different weights in order 
to avoid a false reading caused by an abnormal ocular rigidity. 
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OPERATION FOR MAKING AN ARTIFICIAL PUPIL 


WiLuiAM CHESELDEN, F.R:S. 


Philosophical Transactions, 35: 452, 1729 


A new Operation was performed, by making an Incision through the Iris, 
which had contracted itself in both cases so close, as to leave no Pupil open for 
the admission of light. 

The Perforation in the Eye A was made a little above the Pupil, the closing 
of which ensued upon the putting down a Cataract, which, not knowing how it 
might be lodged, I made the Incision a little higher than the Middle, lest any 
part of it should be in the Way. 

The Eye B was one I couched not long before, where the patient had been 
blind but a few Years. At first he thought every Object further from him than it 
was; but he soon learned to judge the true Distances. 

C is a sort of Needle with an Edge on one Side, which being passed through 
the Tunica Sclerotis, is then brought forward through the Iris. This done, I turn 
the Edge of the Needle, and cut through the Iris as I draw it out. 

F is an instrument to keep open the Eyelids. 


ADDENDA 
The Anatomy of the Human Body. Appendix, Ed. 4, 1730 


The Distemper for which the Operation is performed is either a total closure 
of the Pupil which is sometimes natural and sometimes happens from Inflamma- 
tion; or else when the Pupil is extremely contracted, and the inner Edges of the 
Iris growing to a Cataract, or part of a Cataract after couching. 

When this Distemper is without a Cataract it is best to make the Operation in 
the Middle; but if there is a Cataract or part of a Cataract, then to make it 
higher than the Cataract may not obstruct the Light. These Cataracts are gener- 
ally very small, and sometimes by reason of their adhesion not to be removed. 

In the operation great care must be taken to hold open the lids without pressing 
upon the eye; for if the aqueous humour is squeezed out before the incision is 
made in the iris, the eye grows flaccid and renders the operation difficult. 


Comment: Peter Kennedy in his Ophthalmographia (1739) discusses an interview 
with a woman on whom Cheselden had made an artificial pupil. She said that she had 
been blind and was given sight, and that otherwise her husband would not have married 
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her. Cheselden’s original procedure soon fell into disuse because of ignorance as to its 
limitations and contraindications, but this pioneer effort in iris surgery was not without 
ultimate results. In 1798 Joseph Beer introduced iridectomy as a better method of form- 
ing an artificial pupil and this led eventually to the glaucoma iridectomy of von Graefe. 
The reintroduction of iridotomy by Demours in 1801 revived interest in the surgical 
production of an artificial pupil and a wide variety of techniques have been developed 
since. The principal indication is the drawn up or occluded pupil after extraction of 
cataract. Contraindications to such intervention are active iridocyclitis and pathological 
hypotension. 


REFERENCE 
Sorssy, A.: A Short History of Ophthalmology. Dale Sons and Danielson, London, 1933. 


BIOGRAPHICAL NOTE 


William Cheselden (1688-1752) was born in the village of Burrough, England. 
At age 15 he went to London to become a barber-surgeon. An intense interest 
in anatomy was inspired by the instruction of William Cooper and on the com- 
pletion of his apprenticeship he himself embarked on the systematic teaching of 
anatomy. In 1712 he was elected to the Royal Society and in 1713 published a 
handbook on anatomy that was a standard student’s manual for more than a 
century. A German edition was published in 1790, an American edition in 1795. 
After Cheselden joined the surgical staffs of St. Thomas’s Hospital and the West- 
minster Infirmary, he soon became the most eminent general surgeon of his time. 
He was noted likewise for his skill in ophthalmic surgery. On one occasion his 
friend, Alexander Pope wrote from Bath that three cataracts were awaiting his 
arrival. He was the first to actually make an artificial pupil. He trained many 
pupils including several from the American colonies. His most distinguished dis- 
ciples were John Hunter and Samuel Sharp. The clever quack, Chevalier Taylor 
boasted of his study under Cheselden. Cheselden was a leading figure in obtaining 
the legal separation of surgeons from barbers by Parliament in 1745. 


REFERENCE 
Copz, Z.: William Cheselden. E. & S. Livingstone, London, 1953. 





CASE REPORT 


WAREN Tay 


Trans. Ophth. Soc. U. K., 1: 104, 1881. 


Mrs. L. brought her infant, aet. 12 months, to the London Hospital, March 
7th, 1881. When the baby was a fortnight or three weeks old, it was noticed to 
have very little power of holding its head up or of moving its limbs. Since that 
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time the weakness had become more and more pronounced. The mother brought 
the child to the hospital in hope that something might be done to strengthen it. 
I could find nothing more than weakness, no absolute paralysis of any part. It 
seemed to me that its cerebral development was probably deficient, and I was 
induced to examine the eyes with the ophthalmoscope to ascertain whether there 
was any affection of the optic nerves. The mother had not suspected there was 
anything the matter with the sight, though, when questioned closely, she ad- 
mitted she did not think the baby took as much notice as other babies. I found 
the optic discs apparently quite healthy, but in the region of the yellow spot in 
each eye there was a conspicuous, tolerably defined, large white patch, more or 
less circular in outline, and showing at its centre a brownish-red, fairly circular 
spot, contrasting strongly with the white patch surrounding it. This central spot 
did not look at all like a haemorrhage, nor as if due to pigment, but seemed a gap 
in the white patch, through which one saw healthy structure. In fact, the appear- 
ances may most suitably be compared with those we are familiar with in cases of 
embolism of the central artery of the retina. 

I am quite unable to arrive at any conclusion as to the exact nature of the dis- 
ease. I believe the changes to be situated in the retina, at any rate chiefly so. 
They may possibly be congenital. The family history throws no light on the 
possibilities of the case. This is the first child. There have been no miscarriages. 
There is no evidence of syphilis whatever to be obtained. There is no history of 
phthisis in the family. The parents have been married two years, and were not 
related before marriage. 

Dr. Hughlings Jackson kindly saw the child with me, and said there seemed 
no evidence of any definite cerebral affection. He could only say the baby seemed 
very weak. He agreed as to the local conditions present, so also did Mr. Hutchin- 
son and others who have examined the child. 

P.S. July 30th 1881. The baby has remained in much the same state as when 
first seen. There is still no definite sign of localised mischief, but the child lies 
almost helpless in its mother’s arms. It is generally cheerful or else asleep; it is 
rarely cross. There is an important alteration in one respect however; the discs 
are now undoubtedly becoming atrophic. The changes in the region of the macula 
are apparently precisely the same as before. 





CONGENITAL PTOSIS WITH PECULIAR ASSOCIATED MOVEMENTS 
OF THE AFFECTED LID 


R. Marcus GunN 
Tr. Ophth. Soc. U. Kingdom, 3: 106-107, 1883. 
Florence J., aet. 15, attended the North-West London Hospital on June 1, 


1883. Complains of drooping of the left eyelid, and of the fact that while eating, 
and occasionally while speaking, the lid is rapidly jerked upwards. This move- 








es 


—_— .-.rt = = ah ~~ —_ ~*~ > TF —- —— —~— CA 


Ui aa 





CLASSICS OF OPHTHALMOLOGY 79 


ment of the lid is quite involuntary, indeed, she is unconscious of its occurrence 
except when she observes herself in the mirror; but is a source of annoyance to 
her friends. 

The patient is a well-grown, intelligent girl, not at all nervous in manner. Her 
health has never been very strong, and she is somewhat anemic. Her complexion 
is rather dark, her hair dark brown, and her irides grey. When about five weeks 
old it was noticed that when she was sucking the breast her left upper eyelid 
“nearly went up out of sight.” Since then, especially during the last two or three 
years, there has been a gradual improvement in this condition, the lid not jerking 
upwards so much as formerly. There is a slight want of symmetry between the 
two sides of the face, more evident on smiling, when a deep dimple appears on 
the left cheek about an inch outside the angle of the mouth, while on the right 
side the dimple is not so deep, and is placed high on the cheek, about an inch 
from the right ala nasi. When she looks straight forward, the left upper lid 
droops so as to cover the upper one-fourth of the pupil. The fold of this lid does 
not run parallel to the free border as in the normal condition, but meets it at an 
acute angle near the inner canthus, thus giving an appearance of obliquity. 

On lateral movement of her jaw to the right side (left external pterygoid) 
the left upper lid is raised quickly and powerfully, and this position of the lid is 
maintained as long as the jaw is kept drawn to the right. The associated action 
of the lid is best marked when the jaw is moved while she is looking downwards. 
The mouth can be opened gently without any lid movement, but on the lower jaw 
being projected forward there is immediately a jerking of the left eyelid upward. 
The same movement of the lid occurs in a slight degree occasionally while 
speaking, especially, as the patient has herself observed (while looking in the 
mirror), in pronouncing words containing an ‘‘s’”’ or “‘x.”’ If the jaw be moved to 
to the right while the lids are kept closed, the contraction of the left levator 
palpebrae superioris can still be determined from the skin being thrown into 
folds over its insertion. 





A CASE OF FACIAL AND OCULAR NAEVUS 


P. Horrocks, M.D. 
Tr. Ophth. Soc. U. Kingdom, 1883, 3: 106-107 


E. A., aet. 9, has been subject to fits since birth. The fits are of an epileptic 
nature and cause clonic spasms of the left side of the trunk and limbs. She is 
hemiplegic on the left side, the left arm being nearly useless, and in a permanent 
state of flexion from rigidity. She can use the left leg in progression even without 
crutches, which she has never worn, but she limps considerably. There is little or 
no wasting of the limb, nor is the left side colder than the right. There is no loss 
of sensation. She has the fits almost every day, often two or three a day, although 
taking 15 grains of bromide of potassium three times a day. The right side of her 
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face, including the skin of the eyelids and forehead, is covered with a nevus, 
giving a port wine stain appearance; it does not cross the median line at any 
point. The front of the eyeball on the same side is also affected, showing a net- 
work of vessels on each side of the cornea over the sclerotic, while on the left side 
the conjunctiva is quite normal. Or examination with the ophthalmoscope, the 
retinal veins of the right eye are seen to be exceedingly tortuous, contrasting 
strongly with those in the left eye, which appear quite normal. The choroidal 
vessels are unaffected, nor does the right choroid appear at all darker than the 
left. The sclerotic is unaffected. The pupils are large, and act readily to accom- 
modation and light. 

Without the facial and conjunctival nevus, the case would probably be set 
down as one of great tortuosity of the veins; but any one who sees this case will 
admit that it is certainly associated with, and due to, the same causes as the facial 
nevus. And perhaps many cases of tortuosity of retinal veins are due to the same 
disturbances of development as those producing nevi. 




















Notices 





VI PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 


The VI Pan American Congress of Ophthalmology will convene in Caracas, 
Venezuela, from January 31 to February 7, 1960. 

The scientific program includes symposia on Virus Diseases in Ophthalmology, 
Toxoplasmosis, Genetics, Strabismus, Detachment of the Retina, Medical Ad- 
vances in Ophthalmology, Surgical Advances in Ophthalmology, Therapy of 
Infectious Diseases, Surgery of Strabismus, Surgery of Cataract and Space 
Ophthalmology. 

Free papers will be accepted up to June 1, 1959, and should be submitted to 
the Chairman of the Program Committee, Dr. James H. Allen, 1430 Tulane 
Avenue, New Orleans, La., U.S.A. 

Movies will also be accepted provided that they have not been shown previ- 
ously and that the author will be present at the meeting to answer any questions 
regarding the movie. 

There will be a scientific exhibition. Details about this exhibition can be 
obtained from Dr. James H. Allen. 

The Congress has the full backing of the government of Venezuela and the 
government of that country especially wants to welcome all ophthalmologists 
from the Americas. 

Caracas is a very beautiful city with an altitude of 2,700 feet which makes its 
climate quite temperate, especially in January and February. 

It has very good hotels and is linked by a super highway with the port of La 
Guaira where the airport for Caracas is also located. The trip from La Guaira to 
Caracas takes only 20 minutes. 

It has been decided that reservations should be made directly to Mr. Gus A. 
Romea, Hotel Tamanaco, Caracas, Venezuela, who will assign the rooms to those 
who request them, according to the dates of the requests. The Tamanaco Hotel 
will be the headquarters of the Congress. The scientific meetings will be held 
at the University where there is a very large auditorium equiped with earphones, 
thus facilitating simultaneous translation. 

Prices in Caracas are no higher than they are in the United States and there is 
a very large number (around 25,000) of United States citizens living in Venezuela. 

The Local Committee has planned a very interesting social program, so that 
the VI Pan American Congress of Ophthalmology will be at least as good as the 
others which preceded it. 
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Please write to Dr. Moacyr E. Alvaro, Executive Director of the Pan American 
Association of Ophthalmology, 1151 Consolagéo, Sao Paulo, Brazil, for any 
further information regarding the meeting. You can also write to our Secretary 
for north of Panama, Dr. J. Wesley McKinney, Suite 921, Exchange Building, 
Memphis, Tennessee, U. 8. A., and to the Chairman of the Committee on 
Congresses, Dr. William L. Benedict, 15 Second Street S. W., Rochester, Minne- 
sota, U.S. A. 




















Book Reviews 





“History of Ophthalmology,’’ by George Arrington, Jr., M.D., Associate 
Ophthalmologist, Medical College of Virginia, Richmond, Va. With a foreword 
by Felix Marti-Ibanez, M.D. (M. D. Publications, Inc., 174 pp.) 

This is one of the M. D. monographs on medical history which consists of a 
series of books written and designed for physicians, sociologists, educators and 
members of related professions as well as residents, interns and students. Its aim 
is to enrich the physician’s cultural knowledge of medicine and to impart infor- 
mation useful to practicing physicians, investigators and medical researchers, 
especially for preparing papers, lectures and books and to be used as text books 
by physicians who are studying to become Diplomates in medical specialties. 

Dr. Felix Marti-Ibanez is the editor who is directing this series of monographs 
on medical history. He has written a very interesting foreword to Dr. Arrington’s 
“History of Ophthalmology,” pointing out the intimate association of the eye 
with religious symbolism and the use of the eye as a magic, protective talisman 
such as the eyes painted on Greek galleys and Oriental eye amulets. He also 
notes that the eye has been a powerful, magic symbol employed by artists such 
as Ernst and Dali in our own times. 

Dr. Arrington has considered ophthalmological history from prehistorical 
times through the Hindu, Egyptian, Hippocratic, Aristotelian periods; has 
briefly run through the Hellenistic, the Roman, the Greco-Roman times as well 
as considering at some length the contributions of Celsus, Pliny, and Galen. He 
has traced the history of ophthalmology through the early Christian era and has 
reviewed the influence from the onset of Islam, through the Middle Ages, the 
Renaissance Period and into our modern times. 

The text, including references and table of contents, is 174 pages long. It isa 
small book which could fit into an overcoat pocket; it reads easily and one can 
peruse it quickly. There is a rather interesting ophthalmological chronologic 
table at the end of the book which consists of a select list of ophthalmologists 
with their major contributions correlated with the history of civilization; a 
directory of ophthalmological periodicals and of ophthalmological societies and 
associations. 

It is true that this is a story of the development of the ophthalmological mind 
and of the pursuit of definable ophthalmological trends. However, it is a very 
brief one. By virtue of its brevity, many details have of necessity been omitted. 
Dr. Arrington has stated that oversimplification by diagrammatic representa- 
tion of dynamic processes has become the rule in recent medical teaching. He 
also feels that, although this is a satisfactory academic starting point, room 
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should be left for subsequent development of deeper knowledge and this is par- 
ticularly true in ophthalmology. One must agree with Dr. Arrington in that 
there is a tendency to oversimplification in pedagogy; also that this brief oph- 
thalmological history suffers in the same way. This is an excellent review for 
those who do not have the time to devote to a thorough study of ophthalmological 
history but this is not a text to be read by one who wants more than a brief 
flight over the peaks of the ophthalmological historical landscape. 
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THE LENS 


AN INFERIOR APPROACH TO THE CATARACT EXTRACTION 
FOLLOWING FILTERING OPERATIONS FOR GLAUCOMA 


Fumio KANDORI AND SHINJI KuRIMOTO 


Department of Ophthalmology, Tottori University School of Medicine, 
Tottori, Japan 


Yonago acta med., 1958, 3: 107-111 


A satisfactory technic for an inferior approach to cataract extraction is pre- 
sented; the method is so simple that no assistant is needed. It was carried out 
on 10 eyes which had previously undergone filtering operations for glaucoma. 

The method consists in an incision directly by inferior approach at the limbus. 
This constitutes the basic step of operation, and on its perfection the course of 
the surgical procedure depends. The surgeon stands at the head of the patient 
to operate on the right eye and on his left side to operate on the left eye. At the 
corneal section Graefe’s linear knife is used. The puncture should be almost at 
the limbus, and the counter-puncture on the opposite side, at the corneal limbus 
with the blade directed downward. The section is made from 4 o’clock to 8 
o’clock, with a conjunctival flap at the end. The wound is slightly enlarged with 
small scissors having a blunt tip. If there are posterior synechiae around the 
pupil, they must be detached first by means of a spatula without perforating the 
lens capsule. One suture is placed at six o’clock; this is very helpful for closing 
the wound after removal of the cataract and for avoiding loss of vitreous. A 
capsule forceps is inserted beneath the iris and grasps the lens capsule at as far 
an end as possible, or else a suction cup is used as in other cataract operations. If 
the capsule forceps cannot grasp the capsule because of intumescence of the 
cataract, a suction cup must be used instead for total extraction or extracapsular 
extraction. In such cases the so-called micropuncture is also advisable. 

The lens is pulled downward and then rocked right and left with counter pres- 
sure by means of a cataract hook. As a result of the maneuver, fragile zonules 
are broken down. When the lens is free from above, it is gently and slowly pulled 
toward the corneal opening by means of a cataract hook until it is completely 
expelled. The iris is replaced with a spatula and then the wound is closed. 

It is evident that the good visual results cannot be attributed entirely to this 
method. The factor which chiefly determines the vision after operation is the 
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TABLE 1 
Statistical Observations Following Cataract Operation 

















Patient iacaaatidie) ao Visual Acuity 
Side of Bye | TyPgof Filtering |tween Glaucoms 
Sex | Age Operations — pad Before After operation 
tion tion operation 
mm. Hgimm. Hg 

F | 74 L.E. Trephining 30 days 19 17 | 0.04 (n.c.) 0.01 

(0.1 11 D.) 
F | 54 L.E. Iridencleisis | 20 days 12 15 LP. L.P. 
M | 51 L.E. Iridencleisis | 40 days 19 22 | 0.04 (n.c.) 0.01 

(0.2 13 D.) 
F | 63 R.E. Trephining 12 years 21 20 | 0.01 (n.c.) 0.01 

(0.6 13 D.) 
M | 56 R.E. Trephining 15 years 20 18 M.M. 0.01 

(0.05 10 D.) 
F | 54 L.E. Trephining 2.5 years | 15 12 M.M. 0.02 

(0.2 10 D.) 
F | 65 L.E. Trephining 10 years 19 16 C.F. 0.01 

(0.5 10 D.) 
F | 58 L.E. Trephining 11 years 20 18 | 0.06 (n.c.) 0.03 

(0.6 10 D.) 
F | 64 L.E. Trephining 15 years 22 18 M.M. 0.01 

(0.1 10 D.) 
F | 57 L.E. Trephining 9 days 18 16 C.F. 0.02 

(0.1 10 D.) 





























amount of damage which the eye has undergone by the glaucoma. In none of 
the cases was there loss of vitreous at the operation. In nine eyes an improve- 
ment of vision and a lowering of intraocular tension could be achieved. There is 
an urgent need for freeing adhesions of the iris to the lens before removal of the 
cataract, particularly after an iridencleisis procedure. The operation of detach- 
ment of the posterior synechia can easily be performed at the time of the cataract 
surgery. It is not necessary to pay attention to the synechia posterior at the 
lower part of the pupil. It can easily be torn completely by the pulling maneuver. 


Comment: The time old argument of extracting a cataract following glaucoma surgery 
presents itself once again. The main difficulty to the inferior approach is that the surgeon 
feels very awkward and does not do as well as he might because of the unusual situation. 

The authors do not use preplaced sutures. Because of the force of gravity and the 
unusualness of the situation, the reviewer is of the opinion that corneal scleral sutures 
must be used whether they be pre- or postplaced. These cases are not too frequent, and 
the surgeon will probably use the method he is most familiar with until he has a serious 
complication and then he will try another approach. It is generally agreed that the filtering 


cicatrix should not be disturbed unless hypotony is present. 





P. Ross McDona.p 
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OCULAR TENSION 


RELATION BETWEEN THE TONOGRAPHY AND THE PHASIC 
VARIATION OF OCULAR TENSION 


YOSHITOSHI KuUROSE 


Department of Ophthalmology, Tottori University School of Medicine, 
Tottori, Japan 


Yonago acta med., 1958, 3: 120-125 


The cause of the diurnal variation of ocular tension is investigated and an 
effort is made further to understand the mechanism of primary glaucoma, ob- 
serving the relation between phasic diurnal variations of ocular tension and data 
of tonography. 

On 78 eyes, a larger number of which were suspected of glaucoma and some 
were normal and definite glaucoma, tonographic results were observed against 
the phasic and quantitative diurnal variation of ocular tension. The certified 
Schigtz’s tonometer was used; tonometric readings were taken at approximately 
3-hour intervals during 24 hours, and a quantitative value of diurnal variation of 
ocular tension, that is, the difference between the lowest and the highest ocular 
tension, was calculated. All tests were performed without medication for at least 
48 hours. The technic for carrying out tonographic measurements was subjected 
to precautions similar to those indicated by Spencer in 1955 (Arch. Ophth., 
54: 515). 

The most significant observation in this study was that the facility of outflow 
decreased in reverse proportion to the quantity of the diurnal variation of ocular 
tension in eyes having less than 0.225 cu. mm./min./mm. Hg of C value. There 
was no significant variation of C value going with the diurnal phasic variation of 
ocular tension. The rate of flow in the ascending phase was, as a rule, higher 
than in the descending phase. 

From the relation between the analysis of the tonographic finding and the 
quantitative variation in the diurnal ocular tension it was observed that exag- 
geration of the diurnal variation of ocular tension was due to a diminished facility 
of outflow and a higher F value in the ascending phase. On an eye with diminished 
facility of outflow there could be a great exaggeration of the fluctuations in 
intraocular pressure in association with the physiologic variations of the rate 
of flow. 


Comment: This is a careful tonometric and tonographic study of the phasic variations 
of intraocular pressure. It provides additional confirmation of the nature of diurnal 
changes and their value in glaucoma diagnosis. The alterations in intraocular pressure 
observed represent diurnal variations in rate of aqueous secretion. Although the secretory 
variation is no greater in glaucomatous eyes than in the normal, the magnitude of pres- 
sure change for a given alteration in secretion is increased in eyes with lower outflow 
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facility. Thus in an eye with an outflow facility of 0.10 and pressure of 25 mm. Hg, in- 
creasing the rate of flow by 1.5 ug./min. will raise intraocular pressure by 15 mm. Hg. 
On the other hand, a similar increase in secretion in an eye with a pressure of 15 mm. 
Hg and facility of 0.30 will only raise intraocular pressure by 5 mm. Hg. 

BERNARD BECKER 





LACRIMAL APPARATUS 
DENERVATION OF THE LACRIMAL GLAND 


JoHN WHITWELL 
Moorfields Hospital and The London Hospital, London, England 
Brit. J. Ophth., 1958, 42: 518-525 


Patients with epiphora do not suffer constant discomfort and when sitting in 
a warm room with subdued illumination, have no troublesome watering. Tearing 
is noticed when in the cold, in a wind, in a stuffy atmosphere such as the cinema, 
or when concentrating on close work. It is reasonable to suppose, then, that 
the constant steady level of lacrimal secretion is sufficient to prevent corneal 
and conjunctival drying, while the reflex excess lacrimation is the main source of 
disability. The logical treatment would be to abolish this reflex lacrimal secretion. 

The lacrimal nerve enters the orbit through the superior orbital fissure lateral 
to the annulus of Zinn. The nerve runs forward above the superior margin of 
the lateral rectus muscle to enter the posterior edge of the gland. Before reaching 
the gland, the nerve is said to send an anastomotic twig to the zygomatic nerve. 
It passes through the gland, sending a few filaments to supply the gland sub- 
stance, and ends by supplying sensory fibers to the skin and conjunctiva. The 
facial nerve also supplies the gland. The exact central origin of the fibers is 
unknown, but they leave the brain in the nervus intermedius and at the geniculate 
ganglion pass into the greater superficial petrosal nerve. This joins the deep 
petrosal nerve to form the Vidian nerve, and the fibers thus reach the spheno- 
palatine ganglion. It is thought that the fibers relay here and that the post- 
ganglion fibers pass into the zygomatic branch of the maxillary nerve. 

Since the detailed course of this nerve in the orbit is described very vaguely 
in anatomy textbooks, dissections of the human orbit were performed in six 
subjects. In all cases, the zygomatic nerve entered the orbit about 5 mm. behind 
the anterior extremity of the inferior orbital fissure and ran upwards, outwards, 
and forwards, usually making a groove in the zygomatic bone (the zygomatic 
groove). Henceforward, the anatomy is subject to some variation. The groove 
leads to a foramen which transmits the zygomatico-temporal nerve, but the 
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latter may enter the orbit as an already separate nerve. At this foramen, the 
lacrimal branch is given off, penetrates the periosteum, and enters the lateral 
aspect of the posteroinferior corner of the gland. This point is about 15 mm. 
behind the lateral orbital margin at the level of Whitnall’s tubercle. In one 
dissection, the zygomatic groove was roofed over with bone and the lacrimal 
branch appeared to enter the gland directly from the bone. The other common 
variation is seen when the lacrimal nerve sends an anastomotic branch to join 
the lacrimal branch of the zygomatic. In these cases, the lacrimal branch pene- 
trates the periosteum earlier and joins with the anastomotic branch to enter 
the posterior aspect of the posteroinferior corner. 

The sympathetic supplies the gland from the superior cervical ganglion through 
the carotid plexus. Fibers reach the gland along the lacrimal artery and along the 
deep petrosal nerve to follow the same path as the facial nerve fibers. The lacrimal 
nerve is purely sensory in the reflex lacrimal path. Stimulation of the lacrimal 
nerve causes copious watering, but stimulation of the distal end of the severed 
nerve has no effect. 

Several cases of epiphora were treated by a trial injection of 1 per cent procaine 
into the region of the secretomotor nerve. The needle was inserted below the 
lateral canthal ligament and directed backwards and upwards along the line of 
the lateral orbital wall. It was hoped that the injection of the nerve with alcohol 
would be a quick, easy way of treating epiphora. The results of the procaine 
injections showed a rapid decrease of lacrimation as measured by Schirmer’s 
test, but several patients complained of diplopia caused by lateral rectus involve- 
ment. This method was therefore abandoned. 

The operation cutting the secreto-motor supply to the lacrimal gland was 
designed to produce relief when it is impossible to produce effective drainage due 
to blockage of the lacrimal passages. 

Up to now, general anesthesia has been employed. The lids are closed by a skin 
stitch near the center of the lid margins. An incision about 1 inch long is made 
with a scalpal from the external canthus laterally, in the line of a skin fold. The 
incision is deepened to penetrate the orbicularis; the conjunctiva is included 
in the section and divided with scissors right back into the lateral fornix where 
it joins the bulbar conjunctiva. Two traction sutures inserted into the cut ends 
of the external canthus effect a rhomboidal exposure. 

The orbital margin is then defined. Attached to Whitnall’s tubercle is found a 
thick fibrous band comprising the lateral canthal ligament, the check ligament 
of the lateral rectus muscle, and the end of the lateral expansion of the levator 
palpebrae superioris. This fibrous band is cut as close as possible to the tubercle, 
immediately allowing a much bigger exposure. The lower pole of the orbital lobe 
lies immediately above the fibrous band, and the next step is to mobilize this 
part of the gland. It is best commenced by separating the gland from the peri- 
orbita in the region of the frontozygomatic suture, for here the gland is quite 
strongly anchored by fascial strands. The lateral expansion of the levator fascia 
is then defined and a small malleable copper retractor inserted immediately 
lateral to it and held by an assistant. In addition, a fine traction suture (000 
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black) through the lower pole of ‘he gland facilitates the dissection by gentle 
elevation. The fascial strands of the inferior ligament can easily be mistaken for 
nerve filaments, but no attention should be paid to these until the dissection 
has reached a point at least half an inch posterior to the orbital margin. Close 
behind this point, the small neurovascular bundle will be seen to pass into the 
gland. The traction on the gland will give the course of the nerve a rather char- 
acteristic sickle shape as it obliquely penetrates the periosteum. The portion of 
the gland which the nerve is entering (the posteroinferior corner) is grasped by a 
pair of Poirrier’s tissue forceps. The nerve is divided as close to the periosteum 
as possible and the posteroinferior tip of the gland held by the tissue forceps is 
removed with scissors. If the nerve is not entering the lateral aspect of the gland, 
it will be seen entering the posterior aspect in conjunction with the anastomotic 
branch from the lacrimal nerve. Again, the nerve is divided and the tip of the 
gland excised. 

With quiet anesthesia, hemorrhage is not troublesome. The conjunctiva is 
closed by three silk sutures (000 black) on a Maddox needle and the skin is 
sutured with the same material. It has not been found necessary to insert any 
deep sutures. The wound is covered with tulle gras and an eye pad and a pressure 
bandage is applied for 48 hours. The lid stitch is then remove and the skin and 
conjunctival sutures on the fifth day. 

The operation has been performed on six patients. Schirmer’s test was per- 
formed in five of the cases before and after the operation. Considerable improve- 
ment of symptoms was achieved in four of the cases; one developed a small area 
of anesthesia over the region of supply of the zygomaticotemporal nerve, due, 
no doubt, to an over-enthusiastic attempt to remove as much of the nerve as 
possible. 


Comment: The author recommends this operation for patients with epiphora not re- 
lieved by dacryocystorhinostomy or when inadequate drainage is possible. He has ap- 
parently neglected those cases of corneal edema which, because of altered metabolism, 
the cornea absorbs fluid. Johnson recommended great superficial neurectomy for some of 
these cases and reported clearing of corneal edema. Even though the nerve may be readily 
available to the neurosurgeon, the operation is not to be considered lightly. 

There is no question that section of the lacrimal nerve would be the ideal procedure to 
decrease secretion, provided the operation is not too difficult to perform and does not re- 
sult in other complications as diploplia. As is the case in other physiologic functions, the 
parasympathetic supply (lacrimal nerve, great superfical petrosal nerve) is responsible 
for activity while the sympathetic maintains the tone or “steady state.”” Roentgen therapy 
of the gland, if successful, produces atrophy of the gland, and it is difficult to control. 
Complete destruction of the gland will probably result in keratitis sicca. One must not 
forget that as far as comfort is concerned, a patient is more disturbed by a dry eye than a 
wet eye. It is hoped that other ophthalmologists will try this procedure and report their 
results, technical difficulties and complications. 

P. Ross McDonatp 
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THE PUPIL 
MECHANISMS OF REFLEX DILATATION OF THE PUPIL 


HistoricAL REVIEW AND EXPERIMENTAL ANALYSIS 
IRENE E. LOWENFELD 


Docum. Ophthalmologica, 1958, 12: 185-448 


Questions concerned with the mechanism of pupillary dilation have been 
debated in the literature for almost 200 years. The intense interest and vast 
amount of experimental work expended on this subject have their justification 
in the fact that the iris is an ideal test object for studies on the physiology of 
the autonomic nervous system and, clinically, for the detection of lesions within 
the extensive network of nervous centers and pathways of pupillary control. 
However, as long as our knowledge of the basic mechanisms of iris motions re- 
mains incomplete, and diametrically opposed views are held by different authors 
on some problems, we cannot hope to make constructive use of information 
obtained by the study of pupillary reflexes. 

The problem of the mechanism of pupillary reflex dilation is exceedingly com- 
plex. Anatomically, the structure of the iris muscles is unusual. Physiologically, 
the difficulties inherent in observing with the unaided eye the movements of so 
small and mobile an organ as the iris have been complicated by the modifying 
effects of the experimental conditions upon the neural and humoral pupillary 
mechanisms. It is therefore not surprising that the literature is filled with con- 
troversies on the structure and function of muscles, blood vessels, elastic tissue, 
nerve cells and nerve fibers in the iris itself, on the course of the afferent and 
efferent nerve paths and on the location and function of the nervous centers of 
control. 

The present work is an attempt to clarify the problem by tracing the historical 
development of each component question and by subjecting the various theories 
advanced in the course of time to an experimental analysis. 

The literature was reviewed and presented in tabular form. Experiments were 
carried out on cats, monkeys, dogs, rabbits, rats and birds. The classical experi- 
ments were repeated and new ones added. With the aid of the pupillographic 
technic developed in this laboratory, errors of observation could be ruled out, 
the pupillary movements minutely analyzed, and phenomena occurring at 
different times and under different conditions accurately compared. 

By summarizing the discussions and experiments presented, we conclude that 
reflex dilation of the pupil is not brought about by a single cause. Four mecha- 
nisms blend harmoniously to give rise to the final movement. Depending upon 
the experimental conditions, one or the other of these mechanisms may 
be abolished, but when the normal, conscious animal is subjected to sudden, 
strong sensory or emotional excitation, all four of them are called into action. 
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In the complete response to a powerful stimulus, the pupil dilates with great 
rapidity. It becomes maximally enlarged and may remain large for minutes. 
When this movement is analyzed by the method of selective denervation or other 
experimental procedures, it is found to be composed of the following factors: 

1. Active sympathetic innervation of the dilator muscle of the pupil. The 
movement is characterized by relatively fast and extensive dilation and equally 
prompt recontraction. 

2. Inhibition of the oculomotor nucleus. This movement is slower, less extensive 
and longer lasting than sympathetic pupillary dilation. 

3. An adrenergic substance different from adrenal epinephrine is carried to 
the eye by the blood. 

4. Adrenal epinephrine, and possibly adrenergic substances from other sources, 
arrive at the eye about 12 to 15 seconds after the start of stimulation. 

When strong stimuli are applied, the humoral factors C and D intensify and 
prolong the pupillary dilation movement initiated by the synergistic combination 
of the two neural mechanisms A and B. In contrast, weak or moderate stimulation 
does not lead to the production of humoral substances in sufficient quantity to 
affect the normal iris and the pupillary reactions to such stimuli are caused ex- 
clusively by the neural mechanisms. After acute sympathetic lesions, moderate 
stimulation therefore evokes pupillary dilation by parasympathetic inhibition 
alone (mechanism B). During the days following the removal of a superior 
cervical ganglion, the iris becomes hypersensitive to adrenergic substances and 
the pupil consequently dilates in an exaggerated manner to humoral stimuli. 
Paradoxical pupillary dilation thus appears, whereby moderate stimuli mobilize 
the neurohumoral factor C alone while adrenal epinephrine (factor D) is brought 
jnto play by powerful or prolonged excitation. 


Comment: About five years ago, the author was given the task, within the work program 
of this laboratory, to investigate the mechanisms of pupillary reflex dilation. At that 
time, we were well aware of the difficulty and complexity of the problems involved. They 
had, for more than two centuries, occupied many of the best minds among physiologists 
and clinicians, and an enormous literature had been accumulated. A great number of 
interesting anatomical and clinical observations were made, and ingenious physiological 
experiments were done. But the results were controversial and gave rise to endless dis- 
cussions which were handed down from one generation of investigators to the following 
and continued, essentially unsolved, to the present. 

The main questions around which the discussions had revolved in the past were con- 
cerned with the existence of (1) a muscular dilator of the pupil and (2) of true (adrenergic) 
sympathetic reflex dilation. A number of authors denied the anatomical existence of a 
dilator muscle because of its unusual histological structure, and when the existence of this 
muscle was finally conceded, its physiological role in pupillary reflex dilation continued to 
be doubted. 

The persistence of the negation of active sympathetic pupillary dilation appears the 
more surprising since a great number of fundamental physiological discoveries were di- 
rectly or indirectly based on experiments in which this reaction had been used as indicator. 
For example, it had been believed that the fibers of the sympathetic nervous system arose 
directly from the brain and descended in the cervical sympathetic chain to the rest of the 
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body. Pourfour du Petit (1727) cut the vagosympathetic in a dog and observed, among 
other ocular signs of sympathetic paralysis, the development of miosis on the side of the 
operation. Petit concluded that the sympathetic impulses do not descend from the brain 
but must ascend in the cervical sympathetic chain toward the eye. Budge and Waller, 
124 years later (1851), traced, by means of electrical stimulation experiments with pupil- 
lary dilation as the indicator, the sympathetic fibers of the cervical chain to their cells of 
origin, i.e., the “center of Budge” in the cervico-thoracic spinal cord. Budge and Waller 
thus established the spinal origin of the sympathetic division of the autonomic nervous 
system. Langley and Dickinson (1889) used pupillary dilation and the reactions of other 
sympathetically innervated ocular structures as indicators when they discovered the 
blocking effect of nicotine on the synaptic transmission in the superior cervical ganglion. 
This discovery made it possible to determine, by physiological means, whether autonomic 
nervous fibers passing through a peripheral ganglion enter into synaptic connections with 
the cells of the ganglion, and thus furnished basic information on the general structure and 
function of the autonomic nervous system. Lewandowsky (1899) showed that the “para- 
doxical’’ response of the sympathetically denervated iris could be produced experimentally 
by intravenous injections of adrenal extracts. This observation stimulated the interest in 
neurohumoral mechanisms (Langley, 1901; Elliott, 1904; and many other authors). A 
direct connection leads from this work to Loewi’s experiments on frog hearts (1921) by 
which he established the chemical transmission of nerve impulses as a general principle of 
nervous action. Finally, when Karplus and Kreidl (1909) discovered a sympathetic center 
in the hypothalamus, the sympathetic effects on the eye, especially pupillary dilatation, 
served as indicators. 

The author has arranged the existing material historically and has discussed the vari- 
ous anatomical and physiological problems individually. All physiological discussions were 
based on experimental findings. This work represents a historical experimental review of 
unusual completeness. Such careful evaluation of the literature is necessary to prevent us 
from forgetting the rich treasure of useful knowledge and ingenious thought of the past. 
It appears that, today, careful reading of the literature has become the exception rather 
than the rule among younger authors in our field. The literature is either completely ig- 
nored or, worse, it is read only in abstract or quoted from statements of earlier authors. 
Thus earlier misrepresentations are often perpetuated. Many claims of original discovery 
would disappear from the literature if previous work were not forgotten. In this respect, 
the historical tables presented by the author furnish quite a number of inter- 
esting examples. 

How many neural and humoral mechanisms of pupillary dilation exist? Where and how 
are they elicited, which are their afferent and efferent pathways, their centers and their 
effector organs? These questions were dealt with in detail, and it was possible to arrive at 
definite conclusions about the majority of them. I hope that this work will serve to bring 
about a settlement of many old controversies. Its value is not limited to the solution of 
theoretical questions. A clear understanding of the basic mechanisms of iris innervation is 
the prerequisite for any clinical application of the study of pupillary reflexes. 
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THERAPEUTICS 
BORIC ACID POISONING IN AN INFANT 


Joun P. CoNNELLY, JoHN D. CRAWFORD AND ALBERT H. SoLOWAY 


Departments of Pediatrics and Surgery, Harvard Medical School, and the Children’s 
Medical and Neurosurgery Services, Massachusetts General Hospital, 
Boston, Massachusetts 


New England J. Med., 1958, 259: 1123-1125 


The hazards of using boric acid as an antiseptic and of leaving drugs in dan- 
gerous areas are re-emphasized in this report. Besides, quantitative observations 
in a case of conservatively treated boric acid poisoning are compared with pub- 
lished data in a case treated by exchange transfusion (Pediatrics, 1955, 16: 109). 

A 9-day-old infant was admitted to Massachusetts General Hospital because 
of erythema, rapid pulse and irregular respirations, after the mother had dis- 
covered that she had added boric acid instead of sugar to the baby’s formula. 
The can of boric acid had been placed in the area where the carbohydrate modifier 
was usually kept. The formula recommended was 520 ml. of water to 280 ml. of 
evaporated milk, with 4 level tablespoonfuls of maltose and dextrins to be added 
as a carbohydrate modifier. At 5 days the infant had been circumcised and the 
parents were advised to dust the circumcision with boric acid powder; for this 
purpose a 1l-pound can of U.S.P. powdered boric acid had been purchased. At 
7 days of life, the baby began vomiting abruptly, and he continued to vomit 
soon after each formula feeding. 

On admission he was overactive and showed unusual writhing movements. 
The skin was generally quite erythematous, particularly in areas where swaddling 
had been tight. Respirations were irregular, with short periods of apnea. A harsh 
Grade 2 systolic murmur was heard in the third left interspace. The temperature 
was 98°F ., the pulse 152, and the respirations 52. Urinalysis and complete blood 
count were unremarkable. The plasma boric acid concentrations before and 
during therapy were compared during this conservatively treated case with the 
case mentioned above who was treated with two exchange transfusions within 
4 days. The method used for quantitative determination of boric acid concen- 
tration in serum and urine was that of Ellis, Zook and Baudisch (Anal. Chem., 
1949, 21: 1345). 

The erythematous rash disappeared within half an hour after removal of all 
abrasive clothing other than the diapers. In this area it persisted 36 hours. The 
increased activity and writhing movements of the trunk and extremities subsided 
slowly over 2 or 3 days. Vomiting continued intermittently for 24 hours, par- 
ticularly after attempted administration of fluids by mouth. Until the vomiting 
subsided intravenous infusions of fluids consisted of a multiple electrolyte solu- 
tion of the following composition per liter: sodium, 20 mEq., potassium, 18 mEq,., 
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chloride, 20 mEq., lactate, 10 mEq., and phosphate 8 mM. per 1. This was de- 
livered at a rate of 2000 ml. per square meter of body-surface area per 24 hours 
to prevent dehydration and promote rapid urinary excretion of the boric acid. 
Response to treatment was good. While the respirations gradually became regular 
and less rapid, the other vital signs remained stable. 

Growth and development of the patient were normal 7 months after discharge. 
The only physical abnormality was the cardiac murmur, which was thought to 
represent a defect of the interventricular septum. 

There is no specific antidote for boric acid poisoning. In the case mentioned 
above in which the clinical manifestations were very similar and the initial 
serum boric acid level almost identical with the case under discussion, treatment 
with exchange transfusion was carried out. The major symptomatological dif- 
ference was the occurrence, in that case, of convulsive seizures after the second 
exchange transfusion. Whether convulsions were secondary to central nervous 
system accumulation and toxicity of boric acid or to a complication of exchange 
transfusion is not known. The concurrent plasma boric acid levels were low, and 
experience of the authors is in agreement with the conclusion that the substance 
is rapidly and evenly distributed in all body fluids. Preventing entrance of in- 
gested boron into the blood stream is of great importance. Gastric lavage seems 
indicated if this can be done within 90 to 120 minutes of ingestion. Since the 
patients in both cases were not seen until approximately 12 hours after the last 
ingestion, the aim of therapy must be to aid the body in eliminating absorbed 
boron as rapidly as possible. Preliminary studies have shown that 50 per cent of 
parenterally administered boron is excreted as a “low-threshold” substance by 
the kidneys in a period of 4 to 10 hours; the treatment elected was designed to 
support this normal and efficient route of elimination. 

On the basis of this experience it appears justifiable to recommend appropriate 
parenteral fluid therapy and to hold in abeyance exchange transfusion, with its 
inherent risks, unless there are certain clearcut indications. Such indications are 
severe intoxication without amelioration of symptoms within three to four 
hours despite prompt lavage and fluid administration, or the extreme case in 
which it is evident on admission that kidney function cannot be promptly re- 
stored by appropriate parenteral fluid therapy. Vomiting that terminally becomes 
bloody and diarrhea are cardinal features of boric acid ingestion. As vomiting 
and diarrhea become protracted, dehydration, electrolyte imbalance and kidney 
failure occur. 

Removal of boric acid from the physicians’ armamentarium and the United 
States Pharmacopeia is strongly recommended; at least containers of boric acid 
should be labeled ‘‘poison.” A small number of doctors still use boric acid powder 
as an antiseptic for neonatal rashes and circumcision scars. Since it has been 
shown that boric acid can be absorbed through intact skin, is more rapidly 
absorbed through traumatized skin and has no antiseptic qualities superior to 
or even equal to those of other agents available in the modern pharmacopeia, 
this practice has nothing to recommend it. 
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Comment: It is extremely unlikely that the ocular use of boric acid will lead to any 
toxic features. Nevertheless this agent appears to be a definite hazard as an antiseptic 
when applied in dangerous areas from which it can be readily absorbed in large quantities. 
Boric acid can be absorbed through intact skin, more readily through traumatized skin, 
and has no antiseptic qualities superior to or equal to those of other agents available in 
The Modern Pharmacopeia. Perhaps then, as ophthalmologists, we should forego its use 
and substitute other solutions. In this way, the potential hazards from the availability of 
this agent will be reduced. 

Irvine H. LEopoip 


ANTRENYL AS A PREANESTHETIC ANTICHOLINERGIC* 


G. GALLIGARI AND G. Borranli 


Milan, Italy 
Minerva anestesiol., 1957 23: 283-285 


Anticholinergic drugs are used routinely for premedication in order to re- 
duce secretions, prevent laryngospasm and bronchospasm, and to suppress 
cardiovascular reflexes produced by excessive parasympathetic stimulation. 
Atropine and scopolamine are the most widely used drugs. They, together with 
other experimental anticholinergic preparations (Banthine, Prantal, Homatro- 
pine), share the common defect of brevity of action. This deficiency usually 
means that either repeated doses are necessary or that for a portion of time there 
is no drug protecting the patient. A long acting preparation is desirable. 

Antreny] is an anticholinergic drug whose effects are manifest 10 to 15 minutes 
after administration by any route and whose duration of action is 3 to 4 hours. 
In therapeutic doses it produces inhibition of gastric secretion and tachycardia 
without any effect on blood pressure. It does not produce mydriasis. 

The authors studied the drug in 664 patients undergoing a wide variety of 
operative procedures, both elective and urgent. Children from the ages of 8 to 12 
received 0.5 mg. and all others 1.0 mg. of the drug. Doses were administered 
intramuscularly 15 to 60 minutes preceding surgery or 10 minutes before surgery 
when the intravenous route was used. 

The drug was evaluated on the basis of dryness of the pharynx at the end of 
anesthesia. The absence of secretions was considered excellent, a small amount 
requiring little suction was considered good, and the presence of abundant secre- 
tions, vomiting, bradycardia, or other signs of vagal stimulation was considered 
poor. Excellent or good results were seen in 95 per cent of patients. The majority 
of poor results (5.0 per cent) were caused by procedures which lasted more than 
3 to 4 hours. 


* This abstract and comment first appeared in Surv. Anesthesiology, 1958, 2: 643. 
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The authors conclude that Antrenyl is an excellent drug for preanesthetic use. 
Its chief side effects are dryness of the mouth and tachycardia. 

Comment: Hitherto there seem to have been no positive reasons for using expensive 
substitutes instead of atropine. These authors list two points which might be definite in- 
dications for Antrenyl. First, its action persists for 3 to 4 hours, compared with the 90 to 
120 minutes in which a dose of atropine is effective. It might, therefore, be of value when 
the hour of an operation is uncertain. Secondly, if it has only one-hundredth of the effect 
of atropine on the pupil it may be a proper drug to use in premedicating glaucomatous 
subjects. Further work on this latter point is necessary, however, before this can be re- 
garded as proved. 


A. R. Hunter 


THE PHARMACOLOGICAL EXAMINATION OF NEW LOCAL 
ANESTHETIC AGENTS* 


M. FrRAnM 
Pharmacological Institute of the University of Hamburg, Hamburg, Germany 


Anaesthesist, 1958, 7: 44-46 


Before placing new drugs in clinical use, their pharmacologic effects, undesir- 
able side effects and toxicity should be studied in animals. A comparison should 
be made with standard drugs. 

Carbocaine (N-methyl-hexapicolinyl-2 ,6-dimethylanilide hydrochloride), a 
new local anesthetic agent, was studied in animals using procaine, lidocaine 
(Xylocaine) and tetracaine (Pontocaine) for comparison. Carbocaine is a variant 
of lidocaine, having a piperidine-carbonic acid radical with a methylated N 
instead of the alkyl-amino-alcohol. Animal experiments were set up to study both 
toxicity and local anesthetic effects. 

1. The toxicity was determined in white mice by subcutaneous injection of 
increasing doses of a 1 per cent solution and compared to the toxicity of equal 
doses of 1 per cent procaine and 1 per cent lidocaine. The number of surviving 
animals was ascertained after 2, 4 and 24 hours. The mean LDso for procaine 
in this study was 0.63 gm. per kg. after 2, 4 and 24 hours; the mean LDs5o for 
lidocaine was 0.45 gm. per kg. after 2, 4 and 24 hours; the mean LDspo for Carbo- 
caine was 0.42 gm. per kg. after 2 hours, 0.37 gm. per kg. after 4 hours and 0.34 
gm. per kg. after 24 hours. The typical picture of Carbocaine toxicity varied 
from that seen with the other agents. It consisted of a convulsive state of 10 to 
20 minutes’ duration, which was followed by a hypnotic state. If recovery did 
ensue within one hour, death occurred invariably. 

2. The local anesthetic effect was studied with both infiltration and surface 


* This abstract and comment first appeared in Surv. Anesthesiology, 1958, 2: 636-637. 
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anesthesia. (a) The effect of infiltration was determined in guinea pigs using 
0.1 cc. of a 1 per cent solution for intradermal wheals and testing various reactions 
to stimulation of the wheals by a dull cannula five minutes later. The mean 
duration of effectiveness (t effs0) was 24.5 minutes for procaine, 25.5 minutes for 
lidocaine, and 32.0 minutes for Carbocaine. (b) The effect of topical application 
was tested on the cornea of the rabbit. A solution of 1 per cent tetracaine resulted 
in anesthesia of 28.6 minutes’ duration, 1 per cent lidocaine in 15.5 minutes of 
anesthesia, 1 and 2 per cent Carbocaine in 2 minutes, 3 per cent Carbocaine in 8 
minutes and 4 per cent Carbocaine in 20 minutes of anesthesia. The 4 per cent 
solution did not cause any damage to the cornea or irritation of the conjunctiva. 

3. The intravenous effects were studied in anesthetized cats (urethane or Nem- 
butal). The drugs were injected into the femoral vein. Arterial blood pressure was 
measured in the common carotid artery with a mercury manometer. Inspiration 
and expiration were monitored from a tacheal cannula via a Marey’s capsule. 
Doses of 2 to 5 mg. per kg. of Carbocaine in 0.5 per cent solution resulted in 
blood pressure falls comparable to those observed with equal doses of procaine. 
During urethane anesthesia 5 mg. per kg. of Carbocaine caused a mean blood 
pressure decrease of 20 mm. Hg; during Nembutal anesthesia it caused a de- 
crease of 40 to 50 mm. Hg. In higher doses (8 mg. per kg.), the fall was more 
pronounced with Carbocaine than with procaine. Ventilation was affected to a 
greater degree by Carbocaine than by procaine. During urethane anesthesia, 5 
mg. per kg. of procaine led to shallow respiration for only 1 to 2 minutes, whereas 
5 mg. per kg. of Carbocaine was followed by reductions in amplitude for over 30 
minutes. 

4. Paper chromatography was utilized to identify various local anesthetic 
agents excreted in the urine. It was found that lidocaine and Carbocaine could 
be differentiated from tetracaine and procaine, but not from each other. 


CONCLUSIONS 


The toxicity of Carbocaine, after subcutaneous injection in mice, was about 
equal to that of lidocaine, but 1.3 to 1.5 times that of procaine; in addition, 
there was a marked delayed toxicity. The duration of local anesthesia after intra- 
dermal injection of Carbocaine in guinea pigs was about 33 per cent longer 
than that found with procaine and lidocaine. For topical anesthesia, which was 
tested on the cornea of the rabbit, a 4 per cent solution of Carbocaine about 
equaled a 2 per cent solution of lidocaine, was used without resultant damage to 
the eye. After intravenous administration in cats, Carbocaine in moderate doses 
caused falls in blood pressure comparable to those of procaine; in higher doses, 
it led to lower levels than did procaine. The recovery period was delayed with 
Carbocaine as compared to procaine. Ventilation was decreased by Carbocaine 
for more than 30 minutes. A previous study showed that, compared to lidocaine, 
Carbocaine had a slightly less marked effect on blood pressure, but a more pro- 
nounced effect on respiration. 

The delayed toxicity and the prolonged effects on blood pressure and respira- 
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tion seem to indicate a potent affinity of Carbocaine for nervous tissue. The 
author concludes that Carbocaine should give good results as an infiltration 
agent in human patients, since with the smaller dose needed and with this par- 
ticular route of administration undesirable side effects should be minimal. 


Comment: Compared to procaine, this new drug does not offer any advantages; it is 
33 per cent longer lasting and 30 to 50 per cent more toxic. Compared to lidocaine, it shows 
a 33 per cent longer duration in infiltration anesthesia and about the same degree of tox- 
icity. However, it is associated with a marked delayed toxicity and with a decrease in 
ventilatory excursions after intravenous administration. 

Considering that delayed toxicity manifests itself when the patient has already left the 
recovery room, and that inadvertent intravenous injection cannot be prevented with 
certainty in any infiltration anesthesia, one must conclude that a 33 per cent prolongation 
of duration does not warrant taking the risks involved. 

Gertie F. Marx 


ADVANCES IN ANESTHESIA: REAL OR APPARENT?* 


W. W. Musain 
Welsh National School of Medicine, Cardiff, Wales 
New York J. Med., 1957, 57: 3279-3283 


Technical advances in anesthesiology are so much out of phase with the num- 
ber of available trained people to utilize them that there is widespread uneasiness 
that patients may be suffering harm from these complex methods when they are 
used by less skilled anesthetists. Not only the anesthetist is concerned with an 
anesthetic and may judge its goodness and possible badness by his opinions and 
reactions, but also the patient and the surgeon. The patient may suffer no after 
effects; this, however, will avail little if the physical technical difficulties were 
such that the operation could be only improperly performed. On the other hand, 
surgery made easy by anesthesia may be a failure in its total effect because of 
the damaging side effects of the anesthetic process. 

In almost every field of surgery a striking reduction of mortality and morbidity 
rates has occurred, caused wholly in many instances by changes in anesthesia. 
New fields of surgery in the abdomen, thorax and cranium have been opened up, 
thanks to the introduction of modern anesthetic methods and drugs. 

On the other hand, a whole host of complications unknown in former years 
have now appeared as a result of modern methods of anesthesia. Many previously 
healthy patients would be alive and happy if intravenous barbiturates had never 
been discovered. The distress and often the serious disability which follows 


* This abstract and comment first appeared in Surv. Anesthesiology, 1958, 2: 651-652. 
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extravenous injection of these drugs and the terrible complication of gangrene 
which follows their intraarterial injection all would be unknown. Others would 
be alive if the relaxant drugs had required a more complex administration than 
by simple injection into a vein. Without proper skilled care and treatment of the 
patient, curare, once truly called a milestone in anesthesia, represents only an 
apparent advance. 

Many valuable new methods become only apparent advances when used at 
the wrong time. A courageous inquiry conducted a few years ago by the Depart- 
ment of Anesthesiology at Yale University disclosed startling and even shocking 
facts about hypotension. The over-all mortality (one in 291) with this method 
has proved to be very high and so has the morbidity rate (one in 31). The de- 
liberate production of hypotension cannot be justified in cases of hernial repair, 
appendectomy, or similar operations where blood loss or real operating difficulty 
because of a field obscured by blood are uncommon occurrences. 

Regarding the technique of artificial hibernation produced by a regime of 
antihistaminics, analgesics, hypnotics and relaxants, the available evidence 
shows that to lower the body temperature by physical means is more effective, 
more controllable and safer. Anesthetists who use these drug combinations not 
only should be skilled in methods of resuscitation, but must be prepared to use 
them on short notice. 

No one doubts the exciting advances in surgery which have been made pos- 
sible by hypothermia. Yet the lowering of body temperature, particularly below 
28°C., carries with it a great risk of ventricular fibrillation. This complication 
is grave enough during an open operation of the chest; for it to happen during 
some other operation is calamitous. Hypothermia is not a method to be used 
lightly unless very clear indications exist. 

Underlying much modern anesthesia there is a conflict of ideals: it can be put 
tersely as morbidity versus mortality. Relaxants and carbon dioxide absorption 
methods, to mention just two examples, require special knowledge and skills 
for safe use. 

If we are to ensure that the advances in anesthesia remain real ones, we must 
insist on proper training for those who are to administer anesthetics. The im- 
portant basis of anesthetic training at any level is physiologic and pharmacologic. 
Whenever there is true understanding that anesthesia really consists of a deliber- 
ate and controlled derangement of the complex biologic mechanisms within a 
living human being, the advances will always be real. 


Comment: There is no doubt that anesthesia has advanced in a very real manner in 
recent years. New drugs, new technics and a better understanding of physiologic and 
pharmacologic action have made possible the truly amazing advances in surgery of the 
past few years. The operative risk and the postoperative morbidity of the patient has 
been reduced greatly. However, it is not always recognized that the use of these compli- 
cated technics and the administration of many potent drugs, in order to produce a desired 
anesthetic effect, require the highest level of training, knowledge, experience and skill on 
the part of the anesthesiologist. Powerful drugs must never be used by those unaware of 
their pharmacologic effects and clinical complications. 








m 


— aT Va 


—- 











CLINICAL PRACTICE 101 


The increased mortality and morbidity in many communities when these complicated 
chnics and powerful drugs are used by anesthetists who do not have a firm foundation in 
iysiology nor adequate postgraduate training has caused some surgeons to question 
hether there has been any real advance in anesthesia. 

If, in our eagerness to meet the demand for qualified anesthesiologists, we accept candi- 
ites for postgraduate training who have inadequate basic training, and if the postgrad- 
te training is not of the highest quality, surgeons who question any real advance in 
esthesia (at least, for the population as a whole) may prove to be near the truth. Safe 
esthesia must be based on familiarity with the fundamentals. 

Wituiam O. McQuiston 


REWARDS AND FAIRIES IN) MEDICINE* 
WILDER PENFIELD 
Montreal, Canada 


Canad. M. A. J., 1958, 79: 930-932 


Thank you very much for the generous citation and the gift. I know very well 
that I do not deserve such kindness from the Canadian Pharmaceutical Manu- 
facturers Association. And yet, curiously enough, that knowledge does not lessen 
the pleasure, or the pride of this moment. 

The people of our country can hardly know how important the pharmaceutical 
manufacturers have become in the field of medical treatment today and how 
much we depend upon you. Drugs are comparatively so much more important 
than ever in the past and so much more effective! This, however, is only a be- 
ginning of interdependence. As the manufacturers turn more and more to humani- 
turian service, this may well be the beginning of an alliance, not so much between 
a profession and a trade as between two humanitarian professions. 

The strange looking R that heads each medical prescription was derived 
originally from the utchat or eye of Horus. It was later used to refer to chemistry. 
But Horus was an Egyptian god and the utchat was a charm to ward off evil 
and disease. The physicians who placed this sign on medical prescriptions were 
undoubtedly offering a desperate prayer to that god to remove all harmful 
effects from the drugs prescribed. 

Nowadays we depend upon the pharmaceutical manufacturers instead of the 
mixtures that we used to contrive with the aid of the god Horus. But I hope, 
nevertheless, that Horus may bless your manufacturing and add his charm to 
every one of your pills and powders. 

It is good to discover old friends here, because they are old friends, and also 


* A speech of thanks made on being awarded the Medal of Honour of the Canadian Phar- 
maceutical Manufacturers Association at The Chantecler, Ste. Adéle, P.Q., June 2, 1958. 
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because they reassure me that this is not, after all, a dream. If it is not a dream 
it might well be the doing of some good fairy. 

Sir William Osler used to quote from Kipling’s Rewards and Fairies. He an 
Puck of Pook’s Hill were kindred spirits. I suspect that Robin Goodfellow i 
actually back of all this. ’'ve always known that a Canadian representative o 
the Puck family made his home in the Laurentian Mountains. My own experi 
ence on these snow-covered slopes makes me certain of it. I’ve seen him on th: 
tips of my skis, and I’ve had so many unaccountable falls. 

No doubt it is Puck who is leading me now so far away from the embarrassin, 
subject of the presentation of this medal. But I will resist him and return to tha 
subject even at the risk of a fall. 

This medal, you say, is intended for “servants of Science and Medicine’ 
Yes, it is true that these are my masters, Science and Medicine. Any physicia: 
might rejoice to be called their servant. And yet none of us expects a forma! 
reward for our service. 

lor the clinician, it is enough that, from time to time, he sees a man, a woman 
or 2 child, released from a bed of sickness, returning to a happy, useful life. When 
he knows that his care has helped to avert another human tragedy he has had « 
reward. The muttered thanks of mother, or son, or wife, or friend gives him a 
passing warmth, a lift worth working for. 

There are other hidden rewards too. Perhaps the doctor has suspected the 
existence of some secret of health or disease while watching at the bedside, work- 
ing in the laboratory or reading in his study late into the night. Perhaps he may 
even see the secret brought to light. Thus he may have the excitement of sharing 
it with others, see it become a proven fact. That magnifies his hidden pleasure 
for a little time. Then, strangely, it comes about that all pleasure is gone. 

In Science, as in Nature, the getting of offspring is an unfailing source of 
delight. And yet, when the child is born and grown, it loses all its charm. Since 
it belongs to the world it is no longer his. An idea, which was once a thrilling 
suspicion, becomes just one more item in the vast and unromantie catalogue of 
scientific knowledge. 

So it is that any man, who is an investigator at heart, will turn away from 
proven fact, hopefully, to a virgin field of work and exploration. Happiness for 
the explorer is a light far off and dimly seen, an excitement sought. Discovery 
brings the thrilling moment, the mountain climber’s cry of exhilaration as he 
looks back and down at last. But discovery seems to spoil the fun. It fades out 
sadly in the glare of realization, when toil towards a goal is transformed into a 
past achievement. 

Shelley wrote, in ‘A Defence of Poetry,” these words: 


“Poetry is the record of the best and happiest moments of the happiest ai« 
best minds.” 

The poet’s happiness must come to him when he is writing and when he rea 
it over and knows it as the best he can do. 


, 


It is the record of the happy moment of poetic insight. But the original e< 
perience is not over, I fancy, until it is expressed in words by use of his art aid 


skill. 
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Any writing is like that, even the recording of ideas in the sphere of medical 
science. For me no idea or argument is completed until it is written out. Clarity 
o! thought may come only with a second or third draft. Even then I am unhappy 
util the argument is expressed in the smoothest, simplest style that I can com- 
mand. The writing becomes a secondary project in itself. Simplicity in thinking, 
aid simplicity in writing, are close kin. Simplicity in writers and in scientists is 
what I most admire. Edna St. Vincent Millay expressed this thought thus: 

“Spring rides no horses down the hill, 
But comes on foot, a goose-girl still. 
And all the loveliest things there be 
Come simply, so, it seems to me.’’* 

Thus, the healer finds his own hidden reward in healing. Clinicians look for 
litle more than that. And men who turn to Science come to know in time the 
rewards of Science. They experience the never-ending sense of adventure . . . that 
is enough. 

And yet, most men will agree that a medal “hath its charms,” and praise may 
bring its pleasant overtones. Let them accept the medals and hear the citations 
with fitting incredulity. A worker dies when he is captured and stuffed and placed 
in «i show case. If a worker would survive as a worker, he must get away to soli- 
tude. When he is alone and free, the wind of challenge will strengthen him again, 
and blow away the horrid scent of vanity. 

It is good for every man that his wife (if he is lucky enough to have one) should 
accompany him on all such occasions as this, as well as his friends. He may nurse 
the secret hope that she will believe all that is said. But that is a vain hope I 
can assure you. 

On leaving such an occasion, the recipient of an award once turned to his wife 
and remarked, “I wonder how many really great men there are in the world.” 
“| haven’t any idea,” she replied, ‘“‘but there is one less than you think there is.”’ 

| am well aware that your Committee of Award must have approached their 
problem impersonally, first considering what group of workers in the field of 
medicine they could appropriately honour at this time. Once that decision was 
made, they looked about, naturally, for a convenient recipient. It would be 
difficult for them to call up all the men who are really doing the important work 
of the moment in the field. And, besides, that would be much too expensive, even 
for pharmaceutical manufacturers, providing medals for all who deserve them. 

So it came about that I was selected, since I was loitering behind the ranks of 
the real workers. You remember, no doubt, in Gilbert and Sullivan’s 
The Gondoliers, that celebrated warrior, the Duke of Plaza-Toro. Like him, I 
lead my soldiers from behind where there are no surprises; but I arrive in plenty 
of time to pick up all the prizes. 

\ly life up to now, as I see it in retrospect, has been one long series of retreats 
Arriving at the Presbyterian Hospital, in New York City, at the age of 30, I 
discovered that I had been appointed the neurosurgeon to that hospital, with 
ho assistants. And I was also the neurologist and the neuropathologist. It was 

EpNa Str. Vincent Mittay: The Goose-girl. Jn: The Harpweaver and Other Poems. Har- 
per & Brothers, New York, 1923. 
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my task, too, to interpret all x-rays taken of the central nervous system. In my 


spare time I was permitted to be a neurophysiologist as well. Before long I ha | 
laid ambitious plans to write a large book that would present all that was know 1 
about neurocytology and brain healing. 

After three years there, a young man, on a Rockefeller Fellowship from Iow 
stumbled into the Presbyterian Hospital, quite by accident. I discovered hii 
there on our return from six months’ leave in Cajal’s laboratory in Madrid. | 
the grace of God I was able to keep him from escaping. We had an argument : | 
that first meeting, Dr. William Cone and I, a heated argument, a delightful 
argument —all about neuroglia and brain histology. 

The result of all that was that he became my first assistant, and I made a 
great discovery. I discovered how effective, and how pleasant, it was to lag behind 


while others did the work. In time, after Dr. Cone and I had moved to Montre: 
the process was repeated again and again. So, I retreated step by step, surrender- 
ing neurology, neuropathology, neurocytology and, on arrival of Herbert Jasper, 
even neurophysiology which had been my first and dearest love. In time, I even 
surrendered various portions of neurosurgery, retiring into a corner with the 
surgical treatment of epilepsy. 

All these specialties were my early loves. But, in every case, my surrender came 
before I had learned too much about each of the wenches. Thus, the wounds of 
separation were not so deep but that I could recover and could still enjoy what 
remained to me. 

In the award of this Medal of Honour you have recognized the importance of 
a field of medical endeavour. You are paying tribute to neurology at this meeting. 
You recognized other fields when this award went to Fleming, to Dale, to Best 
and the others. In making the present award, you are calling attention to the 
blessings that have come to mankind in the study of nerve and brain and mind. 

This work has been going on in Montreal; but also in Toronto and Chicago, 
Los Angeles, Boston, Madrid, Lisbon, London, Paris, Marseilles, Amsterdam, 
Stockholm, Pisa, Leningrad, Tokyo. To a neurologist today, the name of each 
of these cities suggests at once some special types of work done for neurology ii 


the past 25 years, or going on now. I could name many other centres. There are 
no boundaries to learning in medicine, no iron curtains, no unholy secrets. Medi- 
cal men are united in friendly service to mankind. They share their ideas with 
each other. 

Perhaps this statement may seem strange, but we in Montreal know neuro- 
physiologists in Leningrad and Pisa better than we do the genito-urinary surgeons 
in Quebee or Vancouver, for example. Medical science knows no polities and has 
no enmities. We are united to other neurologists everywhere because we have 
joined forces in the common cause of neurological investigation. 

Madrid seems far removed from Montreal, in regard to social and political 
intercourse. And yet how close we, in neurology, were to the late Ramon y Ca:al 
of that city, who won the Nobel prize for his studies of the brain. 

Let me quote the description of his work from his autobiography :* 


* Recollections of My Life. Ramon y Cajal. Translated by E. Horne Craigie, 1947. 
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“ ..the garden of neurology holds out to the investigator captivating 
ectacles and incomparable artistic emotions. In it, my wsthetic instincts found 
ll satisfaction at last. Like the entomologist in pursuit of brightly coloured 
itterflies, my attention hunted, in the flower garden of the grey matter, cells 
th delicate and elegant forms, the mysterious butterflies of the soul, the beating 
whose wings may some day —who knows? —clarify the secret of mental life.” 
Cajal expressed there in poetic form the ultimate objectives of those who 
rk in what he chose to call the ‘flower garden of the grey matter.’’ The un- 
own secrets of the brain are more numerous and will be more important, as 
“nturies pass, than those in any or all of the other departments of medicine. 
Research is made possible in different ways around the world. Pharmaceutical 
ms have turned to their own research which improves their drugs and their 
‘ome. 
But you who make and sell drugs belong now to the great medical family. 
armacy is a legitimate daughter of Medicine. We rejoice in the realization that 
he pharmaceutical firms of Canada have turned their growing strength to the 
pport of public service. 
More than that, some of you have added your support to pure as well as to 
plied research. When you thus spend income on medical research without a 
lfish purpose, you have rejoined the ranks of our profession. We welcome you 
ck to fellowship with us in the service of mankind. 


Comment: There has been considerable discussion from time to time of the relationship 


f the ethical pharmaceutical manufacturers and the physician. The problems involved 
considered quite fairly by Dr. Penfield. 


Irvine H. Leoroip 











Basic Sciences 


ANATOMY 
CHAMBER ANGLE STUDIES IN DEVELOPMENTAL GLAUCOMA 


MARFAN’S SYNDROME AND HiGuH Myopia 
HerMANN M. Burtan 
State University of Iowa, Iowa City, Towa 


Missouri Med., 1958, 55: 1088-1090 


It has been hitherto taught that the angle of the anterior chamber acquires its 
adult form by atrophy of the mesodermal tissue laid down in excess during fet:l 
development, and, conversely, that the tissues excessive to the normal infantile 
or adult chamber angles, as seen in patients with developmental glaucoma, are 
“mesodermal remnants.’’ Reexamination of the embryology and anatomy of 
the anterior chamber has led the author to the view that no mesodermal tissue 
is lost in the angle during normal development. Instead, this angle opens by a 
simple splitting of two distinct layers of mesodermal tissue. Further, the ‘pos- 
terior embryotoxon,” an opacity of the posterior surface of the corneal periphery 
continuous with the limbus and ending on the corneal side in a more or less thick 
line, corresponds to the trabecular zone of the chamber angle and its prominent 
border is actually a prominent ring of Schwalbe. This prominent ring is seen on 
external slitlamp examination in 15 per cent of all eyes. It may be found in other- 
Wise normal eyes or in eyes with other more or less pronounced congenital anom- 
alies which do not impair their function. There are, however, eyes in which 
these abnormalities have progressed far and in such eyes there is often an increase 
in intraocular pressure and an intractable developmental glaucoma. 

Two histologically distinet types of developmental glaucoma may be differen- 
tiated. One consists of a persistent adherence of the iris over a portion of thie 
trabecular tissue and the presence of pectinate ligament features due to «an 
inadequate splitting of the mesodermal layers, and to a prominent Schwalbe ring 
believed to be due to an excessive laying down of cells during fetal developme: t. 
In these eyes the outflow channels are well developed, the trabecular meshwork 
is normal, although its shape may be altered due to traction from the adherence 
of the iris to the ring. Collector vessels and Schlemm’s canal are well developed. 
In these cases goniotomy seems to be indicated. (This type occurred in the son 
and nephew, respectively, of two brothers with glaucoma previously report:d 
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hy the author (Arch. Ophth., 1955, 53: 767). There appears to be a tendency to- 
ward anticipation of developmental glaucoma in succeeding generations. ) 

In the second type there is also a persistent fetal adherence of the iris to the 
trabecular tissue but the chamber angle is free from pectinate tissues and there 
is no prominent Schwalbe ring. The base of the uveal meshwork is fanned into 

normal width. The trabeculae themselves lack the normal structural appear- 

ce and have an irregularly woven form. Their collagen is not always surrounded 
\ ith any or all of its layers nor are these layers in organized relationship to each 
o her. Most significantly, Schlemm’s canal is notably abnormal, poorly organized, 


unidentifiable. Goniopuncture or some other operation allowing the direct 


acuation of the aqueous fluid seems indicated in these patients. 
\n externally visible trabecular zone, a prominent Schwalbe ring and pectinate 


itures are not necessarily indications of developmental glaucoma. However, 


ding these abnormalities in eyes affected with other conditions, e.g., so-called 


ential atrophy of the iris, may be of help in deciding the nature and origin 
the condition. 


In studies still in progress the author has noted the presence of rather promi- 
ent ligament features in the chamber angles and other mesodermal abnormalities 


in the eyes of patients with Marfan’s syndrome (usually considered as of ecto- 
dermal etiology with respect to the eyes), and in some patients with high myopia 


who have signs of more or less severe degenerative changes. 


Comment: The observations that the posterior embryotoxon is nothing more than the 
Schwalbe line reduced one bit of the vast classification of anomalies of unknown origin 
and adds significantly to our store of factual information. This commentator has been 
observing the incidence of the condition in normal eyes and can corroborate the frequency 
with which it is observed in the nasal and temporal sides of the corneoscleral margin. 
In only one case has it been seen all around the circumference in an otherwise entirely 
normal eye. I consider it to be entirely normal and that, as part of the normal variation 
structure, it should follow the usual hereditary patterns. 

The two types of histologic findings in the angle in congenital developmental glaucoma 
(hydrophthalmia) suggest that the distinction may be related to the duration and degree 
of the glaucoma. In other words, if the eye is enucleated after atrophic and degenerative 
changes have taken place as a result of the increased intraocular pressure, one might find 
an absence of Schlemm’s canal as well as the abnormal trabeculae. This question does 
warrant study. 


The findings indicating that congenital glaucoma is due to a failure of splitting of the 


iris from the trabecular wall is certainly convincing and makes more understandable the 
effectiveness of goniotomy in this condition. 


SAUL SUGAR 
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BIOCHEMISTRY 


TWO CASES OF GALACTOSE CATARACT AND A BIOCHEMICA()- 
OPHTHALMOLOGICAL SURVEY 


H. H. SeeporFr 
University Eye Clinic, Rigshospitalet, Copenhagen, Denmark 


Acta Ophth., 1958, 36: 658-663 


Galactosemia, first described by von Reuss in 1908, is a condition in which 
the body is unable to metabolize galactose (lactose). It is characterized by weight 
loss, lack of thriving, hepatomegaly, galactosuria and ecataractous changes 
shortly after birth. The patients show a marked intolerance to the administration 
of galactose, the tolerance curve having an appearance similar to that of diabetic 
glucose tolerance. Characteristic changes of the lens include a central refractory 
ring pattern resembling the optic effect in lenticonus, punctate or slightly ir- 
regular opacities on the lenticular nucleus and in the subcapsular cortex, and a 
reduction of glutathione and vitamin C which is demonstrable before the slit 
lamp shows the lens opacities. 

Investigations by Kalckar and his associates (Biochim. Biophys. Acta, 1956, 
20: 262, and Physiol. Rev., 1958, 38: 77) on hemolysates from red blood cells 
of galactosemic patients showed that the disease is due to the absence of uridyl 
transferase, one of the two enzymes required to convert galactose (lactose) into 
utilizable glucose. This causes an accumulation of galactose and galactose-|- 
phosphate in the lens as elsewhere in the body. Schwartz and Goldberg (Biochim. 
Biophys. Acta, 1955, 18: 310) demonstrated that in cataractous lenses of gal:e- 
tose-fed rats there is a very high content of galactose-1-phosphate and galactose 
in the capsular area. This suggests that the accumulation of galactose inhibits 
the normal metabolism of the lens. The details of this inhibition and why it 
produces cataract are still unknown. 

If galactosemic patients receive a lactose- and galactose-free diet and large 
quantities of proteins they develop normally; opacities of the Jens regress unless 
they are severe. 

The two cases reported in this paper bring the total in the literature to 5: 


They were brothers, born in 1956 and 1957. Their family history was negat 


and their two siblings were in good health. The one born in 1956 was admitte 
to hospital at the age of 3 months because he failed to thrive. Galactosemia was 
diagnosed on the basis of the urinary findings and the galactose tolerance test. 
The liver was enlarged and cataracts were present in both eyes. One month af! er 
admission, during treatment with soy bean milk, he developed intestinal obstriie- 
tion. Operation revealed oeclusion of the small intestine with wax-like mass°s, 
presumably caused by the soy bean milk. He died 2 weeks later; autopsy show ed 

















BASIC SCIENCES 109 


an enlarged, cirrhotic liver but otherwise no particular abnormalities. The eyes 
were not examined. 

Che other baby did well during the first 3 months, but then developed fever 
ad was admitted to hospital where galactosemia was diagnosed. There was 
g: lactose in the urine, the liver was enlarged, and delicate, punctate opacities 
were present on the surface of the lens nucleus. There were no other abnormali- 
tis. At the time of this report the baby was 6 months old and thriving normally 
o: a laetose- galactose-free diet. 


‘omment: The classic work on galactosemia by Kalckar showed that this disease is a 
ge uetic one where the specific enzyme (read “gene’’) necessary to convert galactose to 
glicose is absent. Thus galactose accumulates in the various organs of the body including 
th: eye. The author postulates that the accumulation of galactose inhibits the normal 
mtabolism of the lens. A recent paper by Lerman (Arch. Ophth., 1959, 67: 88) elucidates 
th.s problem. Lenses removed from an infant who died of congenital galactosemia were 
analyzed for galactose-1-phosphate uridy] transferase. At the same time two normal lenses 
were similarly analyzed. It was found that uridyl transferase was absent in the lenses 
from the galactosemic infant and present in amounts equal to that found in red blood 
cells in normal lenses. 

it is interesting to speculate on the genetic biochemical implication of these findings. 
Ordinarily the liver converts galactose to glucose. Why then should the lens require an 
enzyme to perform this task? Apparently it does because of the extremely high level of 
actose in the blood (and aqueous) in milk-fed infants. But this only leads to the next 
question. If glucose is satisfactory for metabolic needs why is galactose (as lactose) found 
in the milk of all mammals? Kalckar (Science, 1957, 125: 105) quotes Mickelsen as saying 
that replacement of lactose by sucrose in the diet greatly increases the need of the host or- 
ganism for vitamins such as pyridoxine and riboflavin. The latter substances apparently 


or 


become available from exogenous foods when the infant mammal is weaned. 


Finally we may note that again intuitive clinical empiricism has preceded scientific 
knowledge. The canny pediatrician by simply withholding milk from galactosemic infants 
minimized the need for an absent enzyme. Up the clinician! 


Davip SHocH 
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Visits 


DEPARTMENT OF OPHTHALMOLOGY, STATE UNIVERSITY 
OF IOWA 


University Hospirats 
Towa City, Towa 


ORGANIZATION OF THE DEPARTMENT 


Ophthalmology is an independent department of the State University of lowa 
Medical College. On its staff are three full professors —head of the department, 
clinical associate professor and an associate professor for physiologic optics 

three assistant professors and three associates. 

All staff members are engaged on a full-time basis according to the lowa Com- 
pensation Plan. Fees collected from private patients are put into a departmental 
fund which covers expenses such as secretaries, general office expenses, liability 
insurance, dues for scientific organizations, scientific, laboratory and clerical 
help, travel expenses, instruments and experimental animals. The fund is also 
used to complement the base salaries of staff men, paid by the state. This addi- 
tional salary is determined by academic rank and seniority. It is regulated by the 
faculty and the Board of Regents. 

All staff men have an office in the general hospital. The offices are on the same 
floor with and adjacent to the clinic. By this arrangement the members of the 
staff are always available for consultation to the residents in the clinic. Each 
day of the week one staff man is in charge of the clinie and another one in charge 
of the operating room. 

SERVICES OF THE DEPARTMENT 

The Clinic. This is the area where the indigent and clinical-pay patients (in- 
surance cases) are examined. It consists of a large area in which 12 to 15 residents 
have a desk to see and study their patients. In this area every day at 8:00 a.m. 
(Saturday, 8:30 a.m.) “Grand Rounds” are held (Fig. 1). All the pre- and post- 
operative patients, as well as problem or interesting cases are presented by the 
resident on the house service to the entire staff and all the residents. Next to this 
area is a room for minor surgery and a dark-room with three Zeiss slit-lamps, a 
Donaldson stereocamera, a fundus camera and a keratometer. Back of the dark- 
room are four refraction ranges. A nurse, three secretaries and an aid help in 
this area. 

The Private Offices. There are five private offices and one common waiting 
room, where several nurses and a receptionist assist in seeing private patients. 
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Fic. 1. “Grand Rounds”’ are held daily in the clinie area 











Fic. 2. Inpatient area for clinic patients 
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Fic. 3. Operating room 


Hach office is an independent unit with slit-lamp (Zeiss or Haag-Streit), refractor, 
and other necessary equipment. 

The Inpatient Areas. The rooms for the clinic patients are on the same floor 
and very close to the clinie (Fig. 2). There is one large ward for men and several 
smaller rooms for women. The total capacity for clinic bed patients is 43. The 
private patients are hospitalized in a separate wing of the hospital. Eleven beds 
are allotted for these private patients. 

The Operating Room. The operating room lies opposite the inpatient area for 
clinie patients (Fig. 3). Operations are performed every morning and two or three 
afternoons each week. 

Perimetry. Perimetry is done in a special room by a full-time perimetrist 
(hig. 4). Tangent screen and Goldmann perimeter are available. All visual field 
examinations for the Department of Neurology and the Department of Neuro- 
surgery are done at the Eye Clinic. 

Bacteriologic Laboratory. This is in a separate room adjacent to the private 
offices (Fig. 5). All bacteriologic work, clinical, private and research, is done by 


a full-time technician. 
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Fic. 5. Ophthalmic bacteriology laboratory 


Ocular Pathology. nucleated globes and biopsies are examined in a separate 


laboratory adjacent to the clinic (igs. 6 and 7). There is one full-time and oe 


half-time technician. 
Art and Photography Laboratory. Two full-time artists work in this laboratory 
next to the bacteriologic laboratory. Here all photos, drawings and charts : re 
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Fic. 7. Dr. Blodi in the pathology laboratory 


done. Ocular and orbital prostheses are made in this laboratory (Fig. 8). In 
addition a number of new instruments are constantly being developed and tested 
in this laboratory. 


Orthoptic Department. This department is in a special large room next to the 
private offices (Fig. 9). All modern teaching and training apparatuses are avail- 
able. It is staffed by two certified orthoptic technicians and two or more student 
technicians. 
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Fic. 9. Orthoptie department 


Pleoptic Department. In two special rooms pleoptic training is given by residents 


and by the orthoptic technicians (lig. 10). 


Tonography Station. This station is in the Medical Research Building on te 
same floor as the clinic and can be reached by a connecting corridor. Elect ic 





Fic. 10. Dr. von Noorden in the pleoptie laboratory 


onography and applanation tonometry are available. A resident and two tech- 
nicians are helping there. 

Laboratory for Clinical Retinal Physiology. This occupies a room next to the 
operating rooms. It is equipped with an apparatus for electroretinography, a 
Goldmann adaptometer and other instruments. A full-time technician is working 
here (Figs. 11 and 12). 

Electromyography Laboratory. This is situated at the Veterans Administration 
Hospital across the street from the University Hospitals. It is operated in con- 
junction with the Department of Neurology (Dr. M. W. Van Allen). 

Library. The department has its own library where the most important oph- 
thalmologie books are kept. The American, English, Italian and Spanish eye 
journals are also available. The library of the medical school is on the same floor 
in the Medical Laboratories Building and can be reached by a connecting corri- 
dor. In this library are nearly all ophthalmologic books written in English and 
the German, French, Swiss and Seandinavian eye journals. 

The Iowa Eye Bank. The Eye Bank has an office near the clinic; it is supported 
by the Iowa Lions Clubs and has a full time secretary. 

The Eye Section of the Veterans Administration Hospital. This is an integral 
part of the department. It consists of a clinie with two refraction ranges, an office 


and a perimetry room. Zeiss slit-lamp, anterior segment photography and electric 


tonography are available. There is a separate and special eye operating room. 
From 12 to 16 patients can be hospitalized in this hospital. One staff man is 
permanently in charge of the section and one resident rotates through it every 


2 to 3 months. 
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Fig. 11. Electroretinography laboratory 


RESIDENTS TRAINING PROGRAM 


Dr. Alson E. Braley, who is head of the department and professor of ophtha!- 


mology at the State University of lowa, has expressed his philosophy of the 
residents training program as is given below. 


“‘T have attempted to crystallize some of my thoughts on how a teaching program shoul: 
be conducted. This has been extremely difficult for me because I like to allow each train 
as an individual to guide himself along the lines that he appears to be most interested. | 
rarely suggest research problems or areas of clinical investigation for them until they hay 
shown some interest in a particular disorder. If they do not show any particular interes 
I usually try to arouse their interest by asking them to work up specific cases with an a 
tempt to find out all of the details of the case. I try to get them to do some experiment || 
work or test certain theories that they may have as to etiology of a given disease. This I 
think should begin the first days of their residency. I would like very much for them nt 
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Fig. 12. A patient getting an electroretinogram 


to learn too much dogma. During the first vear of their training program, I like to have 
them work closely with some individual who is working on eye problems. This may be in 
neurology, cardiovascular diseases, bacteriology or in biochemistry, or in any of the sci- 
ences basic to ophthalmology. 

“T usually arrange for them to take demonstration courses in basic research methods. 
During this period, however, they are not so completely burdened with duties that they 
don’t have time to think. It is most important for them to have time to think and to learn 
from watching and from studying not assigned subjects but learning by looking and dis- 
cussing. It is essential for trainees not to be burdened too heavily with patient service 
duties. It is important for them to learn how to use and develop their abilities to assimulate, 
to learn from seeing and from doing, rather than to study from text-books or from lecturers. 


They should learn from discussions and seminars. I hope they will think about problems 
not in the light of what is already known but in the light of their own abilities to find a 
logical answer to a clinical problem. 


“Efforts are made to develop in them a critical attitude toward their patients. I try to 
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teach them to be critical of any paper or any article that is published. I enjoy having the: 
disagree with me because in this way we both learn. I am sure that many of my opinior 
have changed over the years because I was willing to listen and argue with residents. Ho 
else can we develop new approaches to our old problems than to allow the young man t 
come up with fresh ideas? In the process of learning and investigating the trainee usual 
learns the so-called ‘“‘pat” answers to any given problem. He may not accept the answe 
but he knows what the answer could be and that it is usually the most reasonable answer 
a problem. 

‘In the majority of instances, these men like to talk to other ophthalmologists, like 
find out how they look at our problems. A disagreement may result. At times this caus 
difficulty outside of our own circles, because there are many teachers in ophthalmology w 


are not quite sure enough of their own opinions to be able to argue about a given point. V 


have endless arguments as to when you can make a final definitive diagnosis of glauco1 


or multiple sclerosis or what to call a keratitis. 


‘I do not feel that the resident’s or trainee’s mind should be cluttered up with so-call 
factual information so that he never really learns to think for himself. So many of the 


are taught to accept those things that have always been taught on their face value becai 


it appears in print. I try to teach them to learn, to be inquisitive, to try and find a logics 
answer to every problem that they are confronted with, and to never accept a factual state 
ment unless it is borne out by observation and testing on the patient. 

“It is very difficult to instill this in medical students and, particularly after they hay 
graduated from medicine because the one thing that they have learned to do in medic 


school is to take examinations. They have learned how to consume just enough facts and 
retain them in order to pass the examination.” 


Schedule of Activities for Residents 

Approximately 20 residents are employed by the department. The duration of 
a residency is 31 to 4 years. 

The entire residency is divided into services. Two or three residents may be 
assigned to one service for 3 to 6 months. The services are the following: 

Pathology. This is a half-time service. During the morning the resident is on 
the refraction service. In the afternoon he is in the pathology laboratory working 
up cases. Every day a staff man spends about an hour in the laboratory checking 
on the write-up and discussing cases. 

Refraction. This includes routine refraction, mainly from the Student Health 
Service. 

Veterans Administration Hospital. This includes work in the clinic and operat- 
ing room at the Veterans Administration Hospital. 

Squint. All squint cases are channelled through this service. 

External. This includes not only external diseases but also nonsurgical con- 
ditions of the inner eye such as uveitis and macular degenerations. 

House Service. This is the busiest service. This resident works up, is responsible 
for and follows all operative cases. 

House Return. Here, all patients are seen who must return for check-ups after 
a period of hospitalization. This includes mainly glaucoma patients. 

Private Refer. This resident works up private patients referred from other st: ff 
men in the hospital. 

Private Office. This resident works with the head of department, Dr. Braley, 1 


) 


his private office (Fig. 13). 
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Fig. 13. Dr. Braley and his executive secretary 


Retina and Neurolegy. This resident works up all retinal detachment patients 
and sees patients referred from neurology and neurosurgery. 

Referral Patients. All other patients are seen in rotation by the other residents 
in the elinie. 

very resident is encouraged to spend at least six months in a basic science 
field of anatomy, bacteriology or biochemistry, or in neurology. The residents 
are expected to publish at least one paper or to submit a thesis for a master’s 
degree. 

Every afternoon, with the exception of Wednesday, during the academic year 
a lecture is given by a staff man to all the residents. The lectures are given from 
4:30 to 5:30 p.m. in the library room of the department (lig. 14). These lectures 
cover the major aspects and problems of ophthalmology over a four-year cycle. 

The lectures are so arranged that each subject is presented to show its develop- 
mental course. For instance when the cornea is discussed, the first lectures will 
deal with the anatomy, histology and development of this organ. Then follow 
pathology, pharmacology, methods of examination and so on, until finally the 
cornea in systemic diseases and operations on the cornea are discussed. 

Every Wednesday afternoon, with the exception of the first Wednesday of the 
month, a seminar is given. This is either presented by a guest speaker from 
another department or by a resident; the resident may choose his subject al- 
though it must be cleared with a staff man. These seminars are mimeographed 
and sent to all exresidents. 

A journal club is held every Tuesday noon. The entire department has lunch 
in a private dining room. The papers to be discussed are selected by a staff man 
who also moderates the discussion. 
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Fic. 14. Lecture room 


Saturday mornings are devoted to “Grand Rounds” with presentation + 


special cases. This may be followed by a movie or by a clinical pathologie co 
ference. 
The first vear residents have to dissect an orbit in the Department of Anatom 


‘ 


usually during the late summer. For two months during the first year residen 


4“ 


have laboratory work in physiologic optics twice a week for two hours usual 
in January and February in the Medical Research Laboratories. In additio 


lectures in physiologic optics are given in the spring every afternoon for o 
month to all residents. 


On the first Wednesday of each month a “Clinical Meeting” is held at whi 
40 to 50 ophthalmologists of the state and the adjoining area participate. The 
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are case presentations in the morning, followed by a lecture by an invited 
guest or a staff member; in the afternoon members of the staff present lectures. 
The Four-Year Term 

Dr. Braley has written a paper entitled ““The Four-Year Term” (Tr. Am. 
Sead. Ophth., 1958, pp. 236-238) which describes the training program for 
r -sidents at the University Hospitals. An abstract of that paper follows. 

The residency training program at the State University of Iowa is, basically, 

four-year program. The first six months of the first year are spent in pathology. 

he second six months of the first year are spent learning refraction. The second 
year begins with the period on the Veterans Administration Hospital service 

id in neurology, and at the same time the teaching of major surgery is started. 
‘the second six months of the second year are spent on the ‘‘squint”’ service. In 
tie third year the first six months are spent on external diseases. Obviously, this 
training is pyramidal, with each service increasing the responsibility. The last 
s\x months of the third year are spent on house cases. The resident is responsible 
for the patients who are admitted to the hospital. He works up all the preopera- 
tive clinic cases. He is responsible for preparing the schedule for surgery, and he 
is the ward doctor. The first six months of the fourth year are used in seeing 
what are called return patients and are devoted almost entirely to the return 
patients in the glaucoma service. These are, however, patients who were operated 
on While he was on the house service, and he knows them quite well. The last six 
months of the service are spent in one of two areas, either on the private service 
or, in some instances, on a research problem that may have been started during 
the residency. 

The main purpose at Iowa, and beginning with July 1958, the main function, 
is to develop teachers and research men. Developing a few clinical practitioners 
is a side issue. 

With the initiation of the National Institutes of Health program for training, 
one of the problems that has caused a great deal of trouble may be eliminated: 
the problem of going into debt during a residency program. That was the reason 
why men used to go into the basic sciences from medical schools. 

A survey was done at Iowa to compare the incomes of the basic science group 
with those of the clinical group. While the members of the basic science group 
are not paid as much as the clinicians, total amounts received from the time 
they graduate from medical or graduate school until they are 60 years old are 
practically the same. If it will be possible to maintain the clinician and the 
teacher at a fair living wage during the formative years, during the years when 
they are trained to become teachers, some of them may continue in the teaching 
profession. 

\ny medical school and any residency training program would be lost without 
teachers. These teachers are of two varieties: the full-time teacher and the prac- 
ticing teacher, that is the teacher who gives a part of his time to the medical 
school in order to help train others. The practicing teacher earns his money, and 
his keep, actually in private practice. Both of these men are good teachers, 
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though surely a little more time and thought should be given to developing th. 
teaching program. 

It is the author’s opinion that it would be desirable to use a pyramidal syste1 
in teaching the basic sciences. It is better to teach the basic sciences while th: 
resident is being trained in all of his fields. In other words, a subject is take 
up during the entire residency training program, so that every day a certai) 
amount of teaching material is offered to the resident, not all at one time; this 
may be repeated twice during his four-year residency. This appears much more 
informative than a concentrated six-month or nine-month course in which he 
goes to school and listens to lectures or watches demonstrations all day long. |t 
seems much better to have part of the clinical training in conjunction with the 
lectures and demonstrations. 

The main function at Iowa is to develop teachers and investigators, to give 
them the time in which they can develop their sciences. Thus the man is chosen 
whose main interest is in teaching and in investigation, and some of the other 
institutions will train men for practice. The type of program described still 
develops pretty good men who ean go into practice, because they have acquired 
a broad base in ophthalmology. Iowa tries to maintain ophthalmology as a very 
essential part of medicine, and never to separate ophthalmology from the whole 
field of medicine. 

One of the problems is lengthening the service, increasing the time. This should 
not prove too much of a hardship provided the people can be paid a fair living 
wage during this residency program. It is to be hoped that this will be possible 
in the near future so that teachers and investigators can be developed. 





Fic. 15. Dr. Leinfelder in the tissue culture laboratory 
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RESEARCH ACTIVITIES 

Clinical research is encouraged. 

[{xperimental research is mainly done in the five suites of laboratories in the 
Medical Research Building. These lie on the same floor with all the rooms of the 
Ophthalmology Department in the General Hospital and can be reached by a 
eco necting corridor: 

. Tissue culture laboratories (Dr. P. J. Leinfelder, Fig. 15): In this laboratory 
a iull-time physiologist and a technician are engaged. 

’. Laboratory for human experimental retinal physiology (Dr. H. M. Burian, 
Fiz. 16): A full-time technician is employed. 

}. Laboratory for pysiologie optics (Dr. P. Boeder, Fig. 17): Here a part- 
tine mathematician is engaged. 

Glaucoma research (Dr. M. Armaly, Fig. 18): Usually a resident and two 
technicians help in this laboratory. 

». Laboratory for reconstruction models (Lee Allen, Fig. 19): This is concerned 
with the reconstruction of the chamber angle by plastic models. A part-time 
technician is employed. 

(i. Resident’s Laboratories: This is mainly used for experimental operations. 

The laboratories for experimental electroretinography under the direction of 
Dr. P. Arnott are situated in a separate building. These laboratories are also 
used for behavior studies on animals raised in darkness. 

The Radiation Research Department is an independent unit of the Medical 
College. Its facilities are open to anybody connected with the school and have 








Fig. 16. Dr. Burian 
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Fig. 17. Dr. Boeder 


been used by many ophthalmologists for many years. This is done mainly 
under the guidance of Dr. P. J. Leinfelder. 

Amblyopia and strabismus research directed by Dr. H. M. Burian is done in 
connection with the pleoptic division of the orthoptic department. A resident j 
and a technician work together. 

The small animal rooms and animal operating rooms are constantly being used 
by the department. The department has a full-time attendant for animal care 
and a special room for housing its animals. 

A laboratory for virology is being installed in a separate building. 





Animal quarters and rooms for experimental surgery are being built at the 
Veterans Administration Hospital and will also be available to the department. 


THE STAFF 


These brief biographical sketches will introduce most of the personnel asso- 
ciated with the Department of Ophthalmology, State University of Iowa, Uni- 


WwW 
versity Hospitals. Each of these men contributes to the success of the resident os 
training program. 

Alson E. Braley . 

( 

Dr. Alson E. Braley was born January 9, 1906, and was reared in Iowa. He U 
began to study at the State University of Iowa in 1924, continued through medi- B 
‘al school and internship, received training in general pathology and bacteriology * 
and was a resident from 1934 to 1937 at the University Hospitals under )r. “ 
C. 8. O’Brien. During his study in general pathology, Dr. Braley met Dr. Phil ips lk 


Thygeson and together they did research on trachoma and virus diseases; t! ey he 
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Fic. 18. Dr. Armaly in the glaucoma research laboratory 
30- 
ni- worked together on trachoma with the Apache Indians in Arizona during 1938 
nt and 1939. 
Research on inclusion blennorrhea in Dr. Parker Heath’s office in Detroit was 

available to Dr. Braley from 1939 to 1941, along with some private practice. In 

1941 he left Detroit to join Dr. Thygeson at the Eye Institute of Columbia 
He University. Again they worked on virus diseases until World War II when Dr. 
li- Braley became actively engaged with Dr. Karl Meyer in research for corneal 
sy burns due to war gasses. He enlisted in the United States Navy and was com- 
Jr. missioned Lieutenant Commander. He was assigned to St. Albions Hospital, 
ps Long Island, New York. In 1946, following release from active duty, he began 
ey 


half-time research and half-time private practice at the Eye Institute, where he 
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Fig. 19. Lee Allen 


was associated with Dr. Gordon Bruce. He left this position in 1949 to becor 
professor and head of the Department of Ophthalmology, New York University 
Postgraduate School. This position was open due to the retirement of | 


“Ste 


Daniel Kirby. 

In 1950 Dr. Braley assumed his present position as head of the department 
and professor of opthalmology at the State University of Iowa. He is very active 
in organizations relative to his profession and has served on many committees 
in these organizations. 

Among Dr. Braley’s honors are his listing in American Men of Science and in 
Who’s Who. He delivered the DeSchweinitz Memorial Lecture and the Stanford 
Gifford Memorial Lecture. He is an honorary member of the New York Ophth (l- 


mological Society. 
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Dr. Braley maintains membership on the American Board of Ophthalmology, 
is a member of the program committee of the Section of Ophthalmology of the 
American Medical Association, is a trustee of the Association for Research in 
Ophthalmology and has duties in several other organizations. 

During the last few years, Dr. Braley has been associated with the training 
and research program of the National Institute for Neurologic Diseases and 
Blindness and has been at several congressional hearings as a witness for the 
National Council for Research in Neurological Diseases on behalf of appropria- 
tions for the Institute. 

Dr. Braley is married and has three children, two of whom study at the State 
University of Iowa; the third is a senior in high school. 


Hermann M. Burian 


Dr. Burian grew up both literally and figuratively in the physiologic institutes 
in Europe headed by his father. After graduating from the University of Bel- 
grade Medical School, where his father was professor of physiology, his interests 
turned toward ophthalmology and he spent some time working on photodichroism 
in the Department of Photochemistry directed by Professor Fritz Weigert in the 
Institute of Physical Chemistry in the University of Leipzig. He then took an 
assistantship at the University Eye Clinic in Bern, Switzerland, directed at that 
time by Professor A. Siegrist. Professor Siegrist’s main interest was the pathology 
of the eye and he imparted a thorough training to his assistants in this field. 
However, the most important influence on Dr. Burian was at that time Pro- 
fessor Hans Goldmann with whom he cooperated closely and whose physiologic 
and quantitative thinking was particularly attractive to him. 

Following the period of his assistantship, Dr. Burian spent a year at the Eye 
Department of the General Hospital in Belgrade, Yugoslavia, where he was 
specifically concerned with the trachoma division, working at the same time in 
the Physiologic Institute. After this period he went to the Institute of Physiology 
of Professor Armin Tschermak, Edler von Seysenegg, in Prague where he studied 
physiologic optics, working under Professor Tschermak and Professor Schubert. 
The work which he did there, particularly on horopter problems, aroused some 
interest at the Dartmouth Eye Institute at Hanover, New Hampshire, and Dr. 
Burian was invited to spend a year in that institution. At the same time he was 
asked to assist Professor Bielschowsky who was looking for a European-trained 
assistant. 

Dr. Burian remained at Dartmouth Eye Institute and became successively 
associate professor of ophthalmology, chief of clinical research and ophthal- 
mologist-in-chief of the Dartmouth Eye Institute. It was there that he did his 
studies on peripheral fusion, on the visual act of squinters and on other problems 
of normal and abnormal visual physiology. With the decline of the clinical inter- 
est of the authorities of the Dartmouth Eye Institute, Dr. Burian decided to leave 
and went into private practice in Boston where he remained until he was invited 
to join the staff of the Department of Ophthalmology at the State University 
of Iowa. 

Dr. Burian’s interests, though ranging widely, are primarily concerned with 
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the physiologic and biologie aspects of ophthalmology. Although he has worked 
early in his career in various ophthalmologic fields, his main efforts have been 
concentrated on problems in physiology of vision, ocular motility and human 
retinal physiology, especially electrophysiology. He has also concerned himself 
with problems of gonioscopy and chamber angle studies since coming to Iowa 
City. 

Dr. Burian always has been interested in the clinical and scientific aspects of 
ophthalmology and the epistemologic implications of sensory physiology; he 
has also been active in the teaching of ophthalmology on all levels. He has 
taken part in numerous short courses and has been one of the original organizers 
of the postgraduate course known now as the Lancaster Course. He had to 
resign from the faculty of this course when he took over the Basic Course in 
Orthoptics for Technicians which was given in this Department from 1953 
through 1957. He is on the staff of the Home Study Course of the American 
Academy of Ophthalmology and Otolaryngology. 

He is one of the most active members and past president of the American 
Orthoptic Council to which he has belonged since 1945, and a past editor of the 
American Orthoptic Journal. He has also been for many years a member of the 
American Committee on Optics and Visual Physiology. 

Dr. Burian has been honored with a D.Sc. (honorary) from Colby College 
Waterville, Maine, and is a member of all pertinent scientific and medical or- 
ganizations, including the American Ophthalmological Society. 


Paul Boeder 


Dr. Paul Boeder was born in Hamburg, Germany, in 1902, and immigrated 
to the United States in 1923. He received his M.A. in mathematics from the 
University of Pennsylvania in 1926 and was an instructor in mathematics at 
the University of Delaware for one year. He returned to Germany to study 
applied mathematics at the University of Goettingen and received a Ph.D. 
there in 1931. In 1932, he came back to the United States and was professor 
of mathematics at Susquehanna University for three years. 

In 1955 he was placed in charge of physiologic optics at the American Optical 
Company, Bureau of Visual Science. He has been director of that Bureau since 
1940. 

Dr. Boeder is a member of the faculty and an honorary fellow of the American 
Academy of Ophthalmology and Otolaryngology; he is also a faculty member 
of the Lancaster Course. He is instructor and lecturer in ophthalmology at the 
Harvard Medical School and associate professor of physiologic optics, Depart- 
ment of Ophthalmology, State University of Iowa. He regards as his principal 
function the teaching of visual and physiologic optics to student and expert 
ophthalmologists; he believes that this aspect of ophthalmic education is sorely 
deficient in this country. He was originally stimulated by Dr. W. B. Lancaster’s 
reasoning that every ophthalmologist should have a thorough knowledge of 
this field as 70 to 80 per cent of his professional work is concerned with refrac- 
tions and related visual problems. He therefore uses every opportunity to teach 
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groups of ophthalmologic students the basic concepts of visual optics and re- 
fraction. His lectures in which the intricate relationship between optics and 
mathematics is reduced to the simplest terms, have taken the ‘‘curse’”’ out of 
these subjects for many hundreds of ophthalmologic students all over the 
country. Many of them catch some of his enthusiasm and end up with a genuine 
liking for the subject and a keen desire to learn more of it. 

Dr. Boeder has been called upon for lectures for many organizations and 
especially for groups of residents. He must travel a great deal; most of his time 
is devoted to teaching residents in various centers and only limitation of time 
prevents him from accepting more commitments. He is without doubt a very 
popular teacher of physiologic optics in this country. In addition to spending 
several months with the resident staff at Iowa, he is a regular lecturer for the 
residents at Harvard University, University of Pennsylvania, Episcopalian Eye 
Hospital in Washington, Washington University in St. Louis, University of 
Indiana, and others. In other places where time prevents him from teaching 
personally, his scripts are used. In addition, he teaches the basic science classes 
in the Lancaster Course and at the American Academy of Ophthalmology 
and Otolaryngology. It can be said that about two-thirds of all men getting 
training in ophthalmology in this country are taught physiologic optics by 
Dr. Boeder. 

Dr. Boeder’s publications which include an introductory book on ophthalmic 
optics and a translation of Tschermak’s Introduction to Physiological Optics, 
show his flair for pedagogy. They invariably are distinguished by their clarity 
and simplicity. The topics he chooses are not always simple; on the contrary, 
some of them are among the most intricate in physiologic optics, as for instance 
ocular rotations and binocular space perception. 


Placidus J. Leinfelder 


Dr. Placidus J. Leinfelder was born August 26, 1905, at La Crosse, Wisconsin. 
He received both his M.A. and M.D. degrees from the University of Wisconsin 
and interned at the University of Wisconsin General Hospital. He went from 
there to the Department of Ophthalmology of the State University of Iowa, 
University Hospitals in 1930 for his residency which was completed in 1934. At 
that time he was appointed instructor in ophthalmology and has advanced 
from that to his present position as professor of ophthalmology. 

Dr. Leinfelder has been interested in certain aspects of basic research for 
several decades. He has worked closely with the Department of Radiology and 
the Radiation Research Laboratories. He has published some of the earliest 
and still classical papers on radiation cataract. He has worked a great deal on 
the metabolism and the biochemistry of the lens. During the last six to eight 
years his main interest has been the tissue culture of the lens and his labora- 
tories are now dedicated to this work. 

On the clinical side, Dr. Leinfelder has been primarily interested in neuro- 
ophthalmology. He has taught on this subject for many years at the American 
Academy of Ophthalmology and Otolaryngology and at the Lancaster Course. 
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Because of his work in this field, he was a few years ago the “physician of the 
month” featured in Modern Medicine. He has published the American Academy 
of Ophthalmology booklet on neuro-ophthalmology. 

He is a member of several societies among which are the American Medical 
Association, American Ophthalmology and Otolaryngology, Association for 
Research in Ophthalmology, Tissue Culture Association, New York Academy 
of Sciences, and Sigma Xi. He served on the committee for the lowa Compensa- 
tion Plan from 1945 to 1952. During the last two years, he was chairman of 
this committee for formulating new principles of employment for the medical 
faculty. He was a member of the Admissions Committee for four years and in- 
structor for the Ophthalmological Study Council for four years. He was instruc- 
tor for the Home Study Course of the American Academy of Ophthalmology 
and Otolaryngology from 1946 to 1958. He was author of a prize research paper 
in 1942 for the American Association for Research in Ophthalmology. 


Frederick C. Blodi 


Dr. Frederick C. Blodi was born during World War I and was reared in the 
suburbs of Vienna under very pleasant circumstances. His father who was a 
lawyer deeply imbibed with the classical education of his time is now retired 
and living for his hobby, languages. Thus, Dr. Blodi grew up according to the 
Viennese tradition with a good classical background, a certain linguistic talent 
passed on from his father, and an appreciation for good music and the fine arts. 

During his medical education this pleasant situation was interrupted by the 
German occupation and the outbreak of World War II. He finished his medical 
training while serving in the German Army. Later he took an internship in 
Vienna and started his residency at the First University Eye Clinic in that city. 
At that time the chief of the clinic was the last giant of the old Viennese Oph- 
thalmologic School, Dr. J. Meller. After his residency, he stayed on to continue 
his academic career. 

He left Vienna soon after the war in 1946. Shortly after his arrival in New 
York, he became a research fellow at the Eye Institute of the Presbyterian 
Hospital where he was associated with Dr. A. B. Reese. Dr. Reese has remained 
a great influence on his career. His special interest was at that time retrolental 
fibroplasia. 

Dr. Blodi was invited to the State University of Iowa in 1952 by Dr. Braley, 
who had known him in New York. Since coming to Iowa, he has been kept busy 
with many clinical obligations at the University Hospital; he is in charge of 
the Eye Section at the Veterans Administration Hospital, and in charge of the 
entire program for training residents; he also assists Dr. Braley in many ad- 
ministrative functions. 

Although his research activities have branched out repeatedly into the inves- 
tigation of radiation damage to the cornea and electromyography, his main 
interest and avocation is ocular pathology. He is in charge of the pathology 
laboratory at the University. He is a member of the exclusive Ophthalmic 
Pathology Club and a contributor to the new pathology atlas of the Academy. 
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He teaches pathology and spends a great deal of time with the first year resi- 
dents at the Hospital. In addition, he conducts the CPC and teaches ophthalmic 
pathology at the American Academy of Ophthalmology and Otolaryngology 
the basic science class in the Lancaster Course and the course for military oph- 
thalmologists (AFIPO). He has published more than fifty scientific articles and 
is a member of all the pertinent scientific organizations. 


Mansour F. Armaly 


Dr. Mansour F. Armaly was born and reared in Palestine. The major part of 
his education through high school was in the government school system from 
which he was selected for admission to the government college in Jerusalem 
where he graduated from its science and mathematics division with distinction. 

The second world war made inaccessible to him European and American 
universities where he had planned to study mechanical engineering. Instead, he 
moved to Lebanon where he joined the college of Arts and Sciences of the Ameri- 
can University of Beirut and later the college of medicine in that University 
from which he received his B.S. and M.D. degrees in 1947 and in 1952. 

He had a three-year residency in the Department of Ophthalmology and 
Otolaryngology of the American University Hospitals. In 1955 he came to the 
United States as a research fellow in the Department of Ophthalmology at the 
State University of Iowa. He attended the postgraduate courses in various de- 
partments of basic sciences related to physiology, physics information and 
quantitative analysis of biological data and received his M.S. degree from that 
University. He joined the staff of the Department of Ophthalmology in 1957. 

His area of interest in ophthalmology is glaucoma and intraocular fluid dy- 
namics in clinical glaucoma. His activities have been concentrated on the eval- 
uation of the predictive value of glaucoma “tests” by conducting population 
studies and by organizing the clinic material in a ‘glaucoma evaluation clinic” 
in which exhaustive long-term correlative studies are conducted and in which 
residents are trained in all the various techniques of obtaining information 
from the eyerelevant to glaucoma. 

In the area of intraocular fluid dynamics, his interest is in the effect of various 
components of the nervous system. His study of the effect of accommodation 
in the human subject led him to an exhaustive investigation of the effect of the 
orbital parasympathetic pathway in the cat and monkey. The results of that 
study influenced him to resort to utilizing the refinements of ultra sound tech- 
nique to map the hypothalamus and the midbrain for areas of control of intra- 
ocular pressure. A resident joins this area of experimental research for six months 
where, in addition to obtaining research training, he is encouraged to conduct 
independent research. 

Doctor Armaly’s time is fully devoted to research and clinical investigations, 
teaching and training of medical students and residents in this area. His other 
interests are directed toward the sciences of information, communication and 
behavior. 
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G. P. Arnott 


Dr. G. P. Arnott is a physiologic psychologist whose principal research in- 
terest here is concerned with the acquisition of visual habits. Early visual ex- 
periences of animals reared in the dark are being studied in detail to explore 
the function of learning in the development of visual perception. He is also 
conducting research on the possible use of ERG techniques in localizing retinal 
detachments and in assessing the vascular condition of the eye. 

After graduation from Dartmouth College in 1942, Dr. Arnott was associated 
briefly with the National Defense Research Council, then was commissioned 
in the Navy, where he taught sonar electronics and tactics. After the war he 
entered the University of Chicago graduate school in the Department of Psy- 
chology. His doctoral dissertation was on the ability of cats to localize sound in 
space after bilateral temporal lobectomy. From 1950 through 1953 he was on 
the staff of the Illinois Institute for Juvenile Research. There he obtained and 
interpreted electroencephalograms, and studied phase relations between alpha 
activity from the various cortical areas. In 1954 he came to the State University 
of Iowa as research assistant professor to Dr. Burian in some of his projects. 
Last fall a laboratory was made available to Dr. Arnott, who is now conducting 
a three-year study under a United States Public Health grant. In addition to 
his research activity he spends time with residents of this department who are 
working towards a master’s degree in some related field. 


Lee Allen 


Mr. Allen was born in Muscatine, Iowa, September 16, 1910. He attended 
Cummings School of Fine Art and State University of lowa. He maintains 
membership in societies such as the Association of Medical Illustrators, Sigma 
Xi and the Association for Research in Ophthalmology. He has been instructor 
with Dr. Thorpe and Dr. Burian in the course on slit-lamp gonioscopy at the 
Academy of Ophthalmology and Otolaryngology since 1957. 

Mr. Allen has been an associate in the Department of Ophthalmology since 
November of 1937. His work has included basic and clinical research and illustra- 
tion, including drawings of all types, photography, teaching models, design and 
construction of prosthetic appliances and design and construction of experi- 
mental, clinical, and surgical instruments. 

For six months in 1950, he was medical illustrator in the Department of 
Ophthalmology in Tulane University School of Medicine. 

He has prepared illustrations for several books, some completely, others in 
part, for members of the faculty of the State University of Iowa. Mr. Allen has 
written and has helped to write many papers and has collaborated in many 
exhibits relative to his profession. 

Mr. Allen has received such outstanding awards as the Beverly Myers Nelson 
Achievement Award in 1958 which was presented by the Educational Foundation 
in Ophthalmic Optics, Inc., and the American Board of Opticianry Award for 
“skilled medical illustrator; designer and fabricator of methods, devices and 
instruments for use in ocular prosthetics and gonioscopy.”’ 
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Richard D. Richards 


Dr. Richards was born in Grand Haven, Michigan in 1927. He attended the 
University of Michigan and received a B.A. in 1948 and an M.D. from the 
University of Michigan Medical School in 1951. As a student, he was a member 
of Victor Vaughn and A.O.A. societies. He interned at the State University of 
Iowa, University Hospitals in 1951 and began his residency in 1952. However, 
this was interrupted after six months when Dr. Richards was drafted; the next 
two years were spent as a medical officer in the United States Army. He then 
returned to the University Hospitals and completed his residency in 1957. 
Outside of clinical ophthalmology, his primary interest is radiation cataracts; 
the thesis submitted for his M.A. at the State University of Iowa in 1957 was 
on this subject. 

For one year, Dr. Richards was in private practice in Waterloo, Iowa. He 
accepted his present position as an assistant professor of ophthalmology on the 
State University of Iowa staff in 1958. 

He is a diplomate of the American Board of Ophthalmology, and a member 
of the Academy of Ophthalmology and Otolaryngology and the Association 
for Research in Ophthalmology. 

Dr. Richards is married and has three children. 


Robert C. Watzke 


The most recently acquired staff member of the Department of Ophthalmol- 
ogy at the State University of Iowa was born in Madison, Wisconsin, in 1922 
and received his primary and secondary schooling in that city. He entered the 
University of Wisconsin in 1940 in the School of Liberal Arts and was elected 
to Phi Beta Kappa in his third year. In 1943, he left the University for the United 
States Army and spent the next three years as an officer in the infantry. 

After discharge from the army in 1946, he decided to study medicine and 
after taking his premedical training at the University of Wisconsin, he entered 
that medical school in 1948. He graduated from medical school in 1952 having 
been elected to Alpha Omega Alpha during his senior year. 

After a rotating internship at the University of Indiana Medical Center he 
received his ophthalmologic training in the three-year residency at the Uni- 
versity of Wisconsin. Following the completion of his residency he attended 
the Lancaster Course and then served as a research associate in the Howe Lab- 
oratory of Ophthalmology of Harvard Medical School until April of 1957. He 
then entered private practice in Los Angeles, California, for the next year and a 
half. From private practice he joined the staff of the Department of Ophthal- 
mology in October of 1958. 

Dr. Watzke is married and has one child. 


Edward C. Ferguson 


Dr. Edward C. Ferguson, III, was born and reared in Beaumont, Texas, and 
his education through high school was in the Beaumont public school system. 
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He attended Northwestern University where he received a B.S. degree in 1946. 
In 1949 and 1950 he received the degrees of Bachelor of Medicine and Doctor of 
Medicine from Northwestern University Medical School. While in medical 
school, Dr. Ferguson was an assistant in anatomy during his junior year and 
in his senior year was elected to Alpha Omega Alpha. After a year of rotating 
internship at Evanston Hospital, Evanston, Illinois, he spent a year at Cook 
County Hospital, Chicago. Thereafter, he entered the Air Force for two years 
as a general surgeon. Four months of this two-year period were spent with the 
Army Surgical Research Unit at Fort Sam Houston, Texas, which was con- 
cerned with the treatment of burns. Following his discharge from the Air Force, 
he attended the Harvard Postgraduate Medical School course in ophthalmology. 
His residency in ophthalmology was completed in 1956 at the Illinois Eye and 
Ear Infirmary. The fall of 1956 was spent at the Howe Laboratory of Ophthal- 
mology in Boston. The first six months of 1957 were spent as a Heed Fellow in 
Motility. This six months was divided into three portions: the first at the State 
University of Iowa, the second at the Eye Institute at Columbia University, 
New York, and the third with Dr. Frank Costenbader in Washington, D. C. In 
August of 1957, Dr. Ferguson joined the staff of the Department of Ophthal- 
mology of the State University of Iowa. 

Dr. Ferguson’s fields of interest in ophthalmology have been neuro-ophthal- 
mology, motility, and surgery. The latter of these three categories has been 
directed toward the instruction of residents in ophthalmic surgery and in the 
surgery of retinal detachment. 
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A NEW METHOD OF CURING CATARACT BY EXTRACTION 
OF THE LENS 


Jacques Davig., M.D. 
Paris, France 
Memoires de |’Académie Royale de Chirurgie, Paris, 1753, 2: 337-354. 


Based on the translation by Thomas Hall Shastid, M.D., Superior, Wisconsin, 
American Encyclopedia of Ophthalmology, Cleveland Press, 1914, 
5: 3755-3767. 


The ancients believed that a cataract consists in a kind of membrane, and 
that this membrane is formed by an inspissation of the aqueous humor. But 
now we know that a cataract consists in a clouding of the crystalline lens. That 
is a truth which everybody knows and nobody contests. Therefore I will waste 
no time in adducing new proofs. We are chiefly indebted for the discovery in 
question to the famous Lasnier, fellow of the College of Surgeons at Paris, who 
had knowledge of the matter very long before Maitre-Jan and Brisseau; but the 
true proposition was essentially confirmed by these two later men. 

The true cataract is a clouding of the lens, either of the whole or of a part; 
without the accompaniment of any other ocular affection. 

It is not the color which declares the favorable variety; but the eye must be 
otherwise sound, the pupil must dilate (by 44, 4, 14) and the patient must be 
able to distinguish light from darkness. 

The false cataract, that of the bad variety, consists of a clouding of the crystal, 
combined with immobility of the pupil, which is either too markedly dilated or 
contracted. The patient cannot descry the shadow of an object. These signs 
sufficiently often indicate amaurosis. Then there may be also severe headaches, 
a stubborn ocular inflammation, and the like. 

The ancients who regarded a cataract always as a membrane, invented ways 
and means of depressing it in correspondence with that view. Some made use of 
round needles, with a view to rolling up the membrane like a ribbon; others, of 
needles that were sharply pointed, the less to injure the sclera; a few employed 
cutting needles in order to sever the thread, which, according to their view, af- 
fixed the cataract to the ciliary processes; at length Freytag invented a spring- 
pincette, ending in needles with which he designed to draw the membranous 
cataract out of the eye. 
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In 1745, at Marseilles, in the conviction that sharp and incisive needles pro- 
duce those accidents which often enough are seen subsequent to the ordinary 
operation, I invented a flat and blunt needle with a spatula-shaped extremity, 
with which I believed that I could depress a cataract more successfully after I 
had made the puncture with an ordinary needle. But experience has convinced 
me of the contrary, and the operation which I am soon to describe has not a little 
contributed to awaken in me the considerations to which I owe the procedure 
which I now am practicing. 

A hermit of Aiguilles, in Provence, who had already undergone an unsuccessful 
operation on his right eye, came to me at Marseilles, requesting that I try the 
second eye. I was, unhappily, no more fortunate than was my predecessor. By 
means of the ordinary needle, cutting on the side, I was in no position to depress 
the cataract. Indeed it came to this, that several fragments of the broken up 
cataract arrived in the anterior chamber. I saw this chamber filling up with 
blood until my needle was no longer visible, and I had to withdraw my instru- 
ment from the eye before completing the operation. This accident decided me, 
after the example of M. Petit, to open the transparent cornea for the purpose 
of removing the blood and the fragments of the cataract from the anterior 
chamber. I introduced a half-curved needle, and enlarged the first opening in the 
cornea with small curved scissors; thereupon came out all that had been in the 
anterior chamber, the pupil became clear, the patient distinguished at once all 
objects held before him. But, as his eye had been too greatly weakened by the 
first operation, the second unfortunately remained without success and was 
followed in two days by suppuration of the organ. These accidents were, without 
doubt, occasioned by the traction on the internal membranes and by the dilacera- 
tion of the vitreous body. 

This case, which accident had brought before me, occasioned me to decide 
that, thereafter, I would only operate in that very way in which I had carried out 
the procedure for the hermit, through an opening of the cornea to go in quest of 
the lens in its capsule, to bring it through the pupil into the anterior chamber 
and to extract it from the eye. I did this operation for the first time for a woman. 
I opened the cornea in the way mentioned, brought the little spatula, which I 
have already described, upon the upper portion of the cataract, made it free and 
drew it piecemeal from the eye by the aid of this instrument. The pupil was clear, 
the patient had not the slightest accident, and, fourteen days later, was com- 
pletely cured. 

Encouraged by this success, I carried out this procedure on four other patients 
in order at least to institute a comparison of these difficult methods and to try 
whether I might find one which should be ‘free from the all-too-frequent accidents. 

I determined to perform the cataract depression with two instruments. The 
one, of steel, was a small, straight knife, for the purpose of opening the scleral 
membrane at the customary place. Through this opening I at once passed the 
little spatula against the highest portion of the cataract, between the latter and 
the posterior surface of the iris, and thus completed the depression of the cataract 
with ease and safety. 
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After a large number of operations, performed in accordance with this method, 
some in the presence of the most distinguished masters of the art, had produced 
remarkable results; I believed I might dare to conclude that this method was 
preferable to the other. 

I was in a position personally to compare all that had been until that time 
invented, especially instruments and methods. 

All sorts of needles have been employed by me. I have also performed the 
operation in various manners, inasmuch as I now brought the needle behind the 
crystalline, in order to break through the posterior lamella of the capsule, and 
now sought to open the capsule at its under part in order to cast the lens into 
the vitreous via this opening. But I have observed that the operation, when 
performed by the last-named method, only succeeds exactly when the lens- 
capsule is very thin and delicate. Then the lens, when it has been cast beneath 
the vitreous, does not rise again so easily, and there follow only a few accidents 
which are common to all sorts of operations. However, it is very different when 
one strikes a firm capsule, a soft cataract and a rather thick vitreous; then the 
irritation of the membranes by the needle and the necessary splitting of the 
vitreous, sometimes occasion very considerable complications, now and then 
even suppuration of the eyeball and wasting of this organ. Although I had used, 
as one might say, every sort and kind of cataract operation, still I was not satis- 
fied with the results, and instituted new investigations, in order to determine 
with exactness what disturbance of the inner portions of the eye must of neces- 
sity follow the operation with a proper needle. The results of the operation were 
very various. Truly, in a few happy experiments, the pupil was found clear and 
the lens at the bottom of the vitreous, without any sort or kind of disturbance 
of the inner parts. But, in other cases, the pieces of the lens which had been 
broken up by the needle, arrived in the anterior chamber; the more I moved, 
or stirred, the needle in the eye in these cases, the less did the eye become clear. 
Sometimes I found the greatest difficulty in removing the lens from its capsule, 
and finally it happened to me to find it between the retina and the choroid, and 
both of these membranes torn in different places. 

I doubted then no longer that the disturbance of the different parts, which I 
had witnessed in cadavers’ eyes, and which exhibited a very great variety, was 
the cause of those disorders whose unhappy effects made themselves only too 
perceptible in the living. I must therefore believe that those disorders depend 
not only on the introduction of the needle into the eye, of whatsoever kind that 
instrument may be, but also on the resistance of the membranes, and, before all, 
of the lens, according to the place in which it came perchance to lie after the 
depression. 

Indeed, if one only considers a little the form of the different needles, one 
immediately perceives that those which are thin and pointed only stick, or 
pierce, and, as they do not present a sufficient surface, often enough they cannot 
press upon the cataract sufficiently to depress it into the depth of the vitreous, 
or, at the least, that they must occasion those accidents which accompany the 
wound of puncture. 
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The cutting needles sever the blood vessels, and often occasion hemorrhages 
into the ocular interior, which hinder the completion of the operation. 

Those which are flat, blunt, and rounded off, may contuse and lacerate the 
inner membranes of the eye, and, by consequence, occasion disagreeable acci- 
dents. 

Aside from the accidents which must be attributed to the needles, the lens 
itself may, of course, by its mere presence, injure the different portions of the 
eye—a fact which, as above remarked, depends upon the different situations 
which it may assume subsequent to the depression. I pass over the accidents 
which the most careful operator cannot entirely avoid, though he be as careful 
as he may. 

Despite these various unfortunate matters, I believed that I might employ 
my last procedure, by preference, still more widely—a procedure which consists 
in this: first, to employ a cutting instrument, and afterwards a flattened needle, 
for the purpose of depressing the cataract until the idea which I had won from 
the operation on the hermit had attained in my mind to a certain ripeness. But 
the occurrence of which I am about to speak, gave to my conviction its final 
completion. 

On the 8th day of April, 1747, I was called to a private person whose cataract 
appeared to be very favorable and the eye, also, in good condition for an opera- 
tion. I began to operate on the left eye, whose cataract appeared to me to be 
the more solid. However, it was not possible for me to depress it. The pupil re- 
mained clouded after the operation, and the patient saw absolutely nothing. 
I then passed over to the right eye, with which I also had much trouble. Inas- 
much as I could by no means depress the cataract in this eye, I decided then to 
open the cornea, as I had done in the case of the hermit. I enlarged the opening, 
then with a small pincette held the cornea well up and passed through the pupil 
my small spatula, with which I extracted from the posterior chamber the entire 
lens, which had divided and then been broken into pieces by the first operation 
which I had made already on this eye. The extraction was followed by the exit 
of a part of the vitreous, which, in fact, had also been divided by the earlier 
operation. But in spite of this disturbance, the patient distinguished objects 
very well after the operation. The latter had no bad results. The patient was 
well a very short time afterward. 

After this time and during the three following years I performed this operation 
several times upon the living, in order to get accustomed to it gradually. But, 
for the first time, while on a journey to Mannheim for the purpose of treating 
the Electoress of Zweibriicken for an old affection of her left eye, I came to a 
firm decision in the future to operate for cataract only by extraction of the lens. 

I had occasion to pass through Liittich and to stay there for a time. There I 
performed six operations in accordance with this method and all with the greatest 
success. One which I performed at Cologne on a priest of a religious order, 
yielded a very surprising result, inasmuch as the cataract was as soft as jelly. 
In spite of that fact, the priest was able, fourteen days later, to read the Mass. 

Herr von Vermale, corresponding member of the Academy and surgeon-in- 
chief to the Elector of the Palatinate, has reported the operations which he saw 
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me perform at Mannheim in a letter which he caused to be printed, and which he 
addressed to M. Chicoyneau, first physician to the King. Since that time I have 
used this operation further in different places, and reckon up to this time 
(Nov. 15, 1752) 206 operations, of which 182 were successful. That means, I 
think, that one can infer a decided advantage from an operation which has 
only just now been invented. Hereunder I give a description of the details. 

When a diagnosis has been made of cataract, then questions do not arise, for 
this method, as to the condition of the cataract, its age, softness, hardness, or 
color. The operation will be equally successful, provided the eye is otherwise 
sound. For the chief purpose of my operation is the extraction of the cataractous 
lens from its bed. That is very easily attained under the precautions of which 
I shall shortly speak. 

The preparation of the patient I carry out in the usual well known manner. 
On the day selected for the operation, I place the appurtenances in order; these 
consist of bandages, compresses, tiny bits of linen, lead plaster cut egg-shaped, 
pledgets of cotton, warm water and wine. 

The instruments which I employ are: 1. A needle, sharpened to a point in 
front, cutting on the side, somewhat curved, and lance-shaped, for the first 
opening. 2. A needle blunted off in front, cutting on the side, also curved, for 
the purpose of enlarging the first opening. 3. Two curved, convex scissors. 4. A 
small spatula, of gold, silver, or steel, slightly curved, for the purpose of lifting 
the cornea. 5. Another small needle, sharp forward and cutting on both sides, 
for the purpose of opening the anterior capsule of the lens. 6. A small spoon of 
gold, silver, or steel, in order to facilitate now and then the exit of the lens or 
to extract pieces of its substance when these remain behind in the pupil. 7. A 
small pincette, for the purpose of removing bits of membrane, which may per- 
chance be present. 

All these instruments are arranged in order upon a plate, and entrusted to an 
assistant whose business it is to reach them to the surgeon as needed. 

When all is thus arranged, the patient is brought into a room of only moderate 
brightness, in order that a too strong light may not contract the pupil and 
enter the eye too abundantly subsequent to operation, which may produce 
dazzling. 

The patient is set on a rather low stool, or on a chair without any back. The 
operator sits upon a higher chair, in front of the patient and facing him, so that 
the former, while he operates, can support his elbows with his knees. 

He covers the other eye with a bandage. Then an assistant, standing behind 
the patient, lays one hand upon his forehead, lifting the upper lid with two 
fingers, while the second hand is laid beneath the patient’s chin. 

The surgeon draws down the lower lid, seizes the first needle, sinks it into the 
anterior chamber, close to the sclera, while he avoids all injury to the iris, and 
passes it higher than the pupil, then he draws the needle very gently out again, 
takes up the blunt-pointed needle, and enlarges therewith the incision already 
begun, drawing the instrument to right and left, in order to open the cornea in 
the form of a half-moon, corresponding to its curvature. 

But, as the cornea is then a little flaccid, the surgeon takes up the curved, 
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convex scissors, brings its blunt arm between cornea and iris, and completes the 
incision first upon the one, then on the other, side in order to bring it on each 
side a little above the pupil. 

One should, of course, observe that the convexity of the scissors must be 
directed toward the eye. With respect to the curvature-on-the-flat, therefore, 
two pairs of scissors are essential, which fit the curvature of the cornea as well 
on the nasal as on the temporal side. 

The surgeon takes then the small spatula, raises with it gently the separated 
portion of the cornea and incises with the little edged and pointed needle the 
capsule of the lens. Sometimes one has to cut this membrane all around and 
remove it in its entirety, when it is thickened and folded; and then it can be 
drawn out, when well cut round, with the tiny forceps. 

When one has circumcised the membrane which enclosed the lens, then he 
must carefully introduce the small spatula between the body of the lens and 
the iris, in order to make the cataract entirely free and to facilitate its exit. Now 
the surgeon needs all his foresight. He is about to remove the veil that covers 
the light. To this end he presses very gently on the ball, avoiding even the 
slightest pain. Thus the operator avoids rupturing the posterior capsule of the 
lens, which acts like a dam to prevent the exit of the vitreous humor. With 
delight is seen the gradual dilation of the pupil, and the soft gliding hither of 
the lens (which first allows its margin to appear) in the anterior chamber and 
from there upon the cheek. At once the pupil is clear; the cloud which covered 
the eye has been dissipated; the patient, who before was plunged in darkness, 
glimpses the day with astonishment and satisfaction. 

Now one sets in order the pupil, which sometimes, through the exit of the 
cataract, especially when it is hard and firm and very large, loses its regular shape. 
When the operation is complete, the patient is bandaged, in order to guard 
against the effects of excessive light. 

Should it happen that the cataract is soft and tough, so that it breaks in 
pieces, then the fragments can be removed by means of the tiny spoon, which 
the surgeon passes into the pupil as often as necessary. Then the corneal cap is 
accurately replaced, the eye is wiped gently with a soft and delicate sponge, 
dipped in lukewarm water (in which have been mingled a few drops of alcohol) 
or else in some sort of collyrium. The plaster is laid on the eye, on that a little 
cotton in pledgets, and the whole is fastened with a bandage, but without any 
pressure. One covers the head with a linen cloth, has the patient lie down in a 
dark room, if possible on the back, and in a bed surrounded by curtains. 

The eye is bathed in a softening and solvent decoction, twice or thrice a day, 
and as often as seems to be necessary. One should not forget blood-letting and a 
correct mode of life. The patient is, besides, treated on general principles. 

Howsoever strongly convinced I may be of the advantages of this operative 
procedure, yet I cannot deny that it is also liable to its own peculiar accidents. 
Yet these are of such a kind that one can easily remedy them, indeed a few can 
be prevented. During the performance of the operation, for example, a part of 
the vitreous can come out from the eye; but this can be avoided well-nigh to a 
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certainty, by only pressing gently on the eyeball, when causing the lens to 
come forth. 

There are indeed cases in which it seems to be necessary to employ a heavier 
pressure. If the capsule of the lens is adherent to the iris, the union must be 
separated with the small spatula; then the pupil slowly yields for the exit of 
the lens. 

If, because of injury to the iris, blood is once effused into the anterior chamber, 
it will quickly run out of itself through the corneal incision; it in no wise hinders 
the operation. This accident recently occurred to me in the presence of Mm. 
Dran, Morand, la Faye, and a few others; the eye received no harm from it, 
the patient sees just as well with it as with the other, which was operated upon 
immediately after its fellow. 

That all the aqueous humor is lost at once, is a necessary, but harmless, un- 
pleasantness. If, however, one withdraws too rapidly the needle used for opening 
the cornea, the iris may follow the aqueous: it is then caught betwixt the lips 
of the little wound. However, it is easily freed by lifting the cornea very gently 
with the tiny scalpel. Sometimes merely the natural movements of the eye 
result in the reposition of the iris. 

In the course of the treatment the iris may again prolapse, and form a staphy- 
loma. But this is easily remedied by shoving the iris back. Prolapse can also 
almost certainly be prevented by taking care when binding up the eye not to do 
the bandaging too tightly, for the accident in question is almost always caused 
by too great pressure. 

I believe it will be admitted without further remark that these accidents 
signify little in comparison with those which may occur after the customary 
methods. But these are not the only advantages of my procedure. A comparison 
with other methods brings out plainly much more considerable points of su- 
periority. 

1. If a person operates according to the old procedure, he has to wait until 
the cataract is ripe. 

2. When a cataract is depressed, it may, no matter how fast it is, once more 
arise. One cannot deny that this accident now and then occurs. Here, on the 
contrary, one is perfectly certain that a cataract extracted from the eye will 
never arise again. 

3. After the usual procedure, the cataract sometimes arrives, either wholly or 
in part, in the anterior chamber; that occurs sometimes in the course of the 
operation, and, further, as is well known, several years thereafter. As the cornea 
is not opened, the cataract plays the role of a foreign body in the anterior cham- 
ber, and its movements may be very disagreeable; indeed it may even occasion 
the loss of the eye, or, at all events, render necessary a second operation. By my 
method I remove the cataract absolutely and completely from the eye, after 
bringing it (advantageously) through the aperture of the pupil. 

4. If a person operates in the customary manner on a soft cataract, the opera- 
tion often remains uncompleted because of the bits of torn-up capsule, laden 
with tough fragments of lens, which may close the pupil, and, thereby, offer to 
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the rays of light the same obstruction as an entire cataract. By my procedure 
I have extracted also soft cataracts; I have removed a few that resembled blad- 
ders filled with water; I have loosened some that had become adherent. 

5. In order to depress the cataract according to the old procedure, one must 
press through the vitreous body and cut into its branches, which sometimes, 
by the more or less frequent motions of the needle, are wholly torn up. That 
cannot occur without decided consequences, and cannot be wholly avoided by 
the use of needles devoid of point and edge. It is easy to perceive that this acci- 
dent cannot occur by my procedure. 

I believe that I have now said enough to prove the superiority of this pro- 
cedure, and the preference it deserves over the others. It has won the suffrages 
of those masters of our art before whom I have been able to operate; a number 
have already adopted it. It remains only for me to prove further that I am the 
inventor of this operation, whose discovery by me has been disputed—I know not 
from what motives. 


Comment: Brisseau demonstrated in 1705 that the mysterious cataract was simply an 
opacity of the crystalline lens. The lens had been assumed to be the seat of vision pre- 
viously, which idea is implied in the Biblical phrase “precious as the apple of the eye.” 
Daviel stressed that his cataract operation logically stemmed from knowing the true 
nature of cataract. His first deliberate extraction occurred in 1747 as a surgical emergency 
following a vain attempt to couch either lens in a man with bilateral cataracts. Three 
years later Daviel decided definitely to operate for cataract by this method only. Daviel’s 
operation was supported enthusiastically by the elder Baron Wenzel who admitted de- 
stroying a hatful of eyes before achieving the requisite skill. 

For the following century the pros and cons of couching and extraction were ardently 
debated. In 1772 Percival Potts introduced discission as a method of dealing with soft 
cataracts, and Saunders demonstrated its special value in the cataracts of children thirty 
years later. A new lease of life was given couching in 1785 when the maneuver was changed 
from depression to reclination. Argyll Robertson preferred reclination to extraction as 
the more successful procedure, but his contemporary, von Graefe, intensified interest in 
extraction by his stimulating contributions and secured its definitive acceptance. In 
Daviel’s day, a cataract operation was placed in the successful listing if postoperative 
vision allowed walking without a guide. Herman Knapp, in an analysis of cataract opera- 
tions sixty years ago, considered a postoperative acuity of 20/200 or better a successful 
result. In 1000 intracapsular extractions reported in 1944, 85 per cent achieved a post- 
operative acuity of 20/30 or better, but our modern precautions have not eliminated all 
hazard—in 5 per cent vision was annihilated through various postoperative complications. 
Curiously, the increasing use of appositional sutures has favored a return to the technic of 
keratome incision enlarged by scissors as originally advocated by Daviel. 
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BIOGRAPHICAL NOTE 


Jacques Daviel (1696-1762) was born in La Barre, Normandy. Shortly after 
completing his medical studies at Hotel Dieu in Paris he volunteered for medical 
duty during the plague at Toulon and was cited for his ability. After two years 
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Daviel operando al ermitano de Equilles. (Cuadro de Etienne Mein.) 


of service he married the daughter of an army surgeon and resumed general 
practice in Marseilles, where he was soon appointed demonstrator in anatomy 
and surgery. For excellence in this post for over ten years he received Royal 
recognition. The dissecting room gave him a means of practicing the couching 
operation and his suecess at this procedure led him to limit his practice to 
ophthalmology. In 1746 he moved to Paris; in 1747 he successfully performed 
the first deliberate cataract extraction in history. By the end of 1756 Daviel 
had done 434 cataract extractions of which 384 were successful. Among his dis- 
tinguished patients was King Ferdinand VII of Spain. In 1762 Daviel developed 
aryngeal paralysis, probably from carcinoma of the larynx, and went to Geneva, 
Switzerland, for his health where he died the same year. Daviel’s grave is in the 
temetery of the Grand Saxonix Church, two miles north of Geneva, and at this 
shrine an impressive memorial was placed in 1885. 
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Clinical Practice 





OCULAR SURGERY 


MALIGNANT GLAUCOMA 


A. G. Cross 
London, England 
Brit. J. Ophth., 1959, 43: 57-60 


Malignant glaucoma is a condition in which a rise in intraocular pressure is 
associated with complete or almost complete loss of the anterior chamber of the 
eye. It usually develops after surgical treatment for glaucoma has been carried 
out and in eyes with a narrow angle. It is usually found that if it occurs in one 
eye a rise in tension in the other eye follows a similar course. 

A man aged 49 years complained of transient blurring of the vision of the 
left eye when first seen on January 22, 1957. The blurring was said to be associated 
with some ocular and frontal pain, but there was no definite history of haloes. He 
was examined, and intraocular pressure was within normal limits in each eye. 
Pilocarpine nitrate drops were prescribed, and one week later visual acuity and 
intraocular pressure remained unchanged, but the vision was reported to be 
slightly blurred. One week later the intraocular pressure had risen to 48 mm. Hg 
(Schiétz), and 250 mg. of Diamox were given daily. On February 12, 1957, the 
intraocular pressure was normal and the vision was reported clearer. One week 
later the left intraocular pressure was still normal (22 mm. Hg, Schiétz), but the 
vision was said to be blurred. The diagnosis appeared to be closed-angle glau- 
coma. 

Peripheral iridectomy was performed on March 6, 1957. The eye settled satis- 
factorily after the operation, the tension being normal. The field remained un- 
changed 4 weeks later, except that a narrow arcuate scotoma was observed 
below. On April 30 there was complaint of slight haze in the left eye but the 
intraocular pressure remained normal. Four weeks later the patient had very 
marked blurring of vision in the left eye; the visual acuity was less than 6/60, 
the tension was raised, and the anterior chamber had almost disappeared. A 
diagnosis of malignant glaucoma was made, and the patient was hospitalized. 
It was soon decided to undertake an inferior iridectomy, since it was felt that the 
superior iridectomy was being blocked by forward displacement of the lens and 
that, unless the lens was unusually large, it could not at the same time block an 
inferior iridectomy. Complete iridectomy below was performed on May 23, and 
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on the following day the intraocular pressure was normal and a good anterior 
chamber had reformed. 

On May 28, the patient complained of pain in and around the eye and it was 
found that the ocular tension was raised and the anterior chamber absent. Drug 
treatment caused no improvement. On May 30, under general anesthesia, a 
cyclodialysis was performed in the 8 o’clock meridian, where some element of 
the anterior chamber remained. A posterior sclerotomy was carried out and 
about 0.2 ml. vitreous was evacuated. A lacrimal cannula was passed through 
the cyclodialysis track and air was forced into the anterior chamber, which re- 
formed with an audible click. The air bubble was completely replaced by aqueous 
in 5 days, and the patient had a deep anterior chamber with normal tension and 
satisfactory vision when he left hospital 2 weeks later. 

On June 22, 1957, the ocular tension of the left eye was normal; the anterior 
chamber was average depth. The patient had noticed some discomfort of the 
right eye, though vision and ocular tension were normal. On June 28 there was a 
complaint of pain in the right eye, and the anterior chamber was becoming 
shallow. On the following day the tension of the right eye was 40 mm. 
Hg (Schiétz), the pain was more severe, and the anterior chamber was almost 
absent. A peripheral iridectomy was performed, followed by posterior sclerotomy, 
vitreous evacuation, and the injection of air into the anterior chamber. The 
anterior chamber reformed with a normal ocular tension, but by July 4 the rise 
in ocular tension had recurred, the anterior chamber was lost, and pain was 
increasing. 

Then the combination of cyclodialysis, posterior sclerotomy with vitreous 
evacuation, and insertion of air to the anterior chamber which had succeeded in 
the left eye, were performed under general anesthesia. The eye settled rapidly, 
and the patient left hospital on July 13, 1957, with normal ocular tension and 
anterior chambers of average depth in both eyes. The condition of both eyes was 
still satisfactory in January 1958. 

In this case of malignant bilateral glaucoma, successful surgery was carried 
out without removal of the lens, the orthodox procedure in recent years. 


Comment: The author, like many others, states that malignant glaucoma usually de- 
velops in eyes with a narrow angle. In this editor’s experience, it has been more frequent 
following trephination for simple glaucoma. It would probably be more close to the truth 
that malignant glaucoma may occur postoperatively when there is a need to decompress 
the eye by external filtration in a patient who has a predisposition to weakening or stretch- 
ing of the zonule fibers of the lens. In the case described, the original diagnosis of closed- 
angle glaucoma in the absence of any signs of angle closure and without gonioscopic ob- 
servation or evidence of a narrow angle might well be questioned. Evidently the left eye 
remained quiet for 10 weeks after a peripheral iridectomy and then the anterior chamber 
collapsed. In the right eye, too, the anterior chamber reformed but collapsed some days 
later. This is not the typical story of malignant glaucoma where the anterior chamber 
remains collapsed postoperatively and evidently a pupil block mechanism develops. 

It is difficult to explain this case on the basis of malignant glaucoma. One should be 
cautious in applying the method described to a case of true malignant glaucoma. 

H. Sau Sugar 
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CLINICAL PRACTICE 


THE ORBIT 


A REVIEW OF ORBITAL TUMORS 


Gustav C. BAHN AND GEORGE HAUSER 
The Tulane University Medical School, New Orleans, Louisiana 


South. M. J., 1958, 51: 1444-1447 


Examination of 2 unusual orbital tumors, a primary neuroblastoma and a 
primary fibrosarcoma, in the pathology laboratory of the New Orleans Eye, Ear, 
Nose and Throat Hospital, led to a review of 31 pathologic specimens, 7 of which 
had been obtained at exenteration and 24 at biopsy. The relative incidence of 
pseudotumor was high—42 per cent (14 tumors), as compared with only 13 per 
cent (4 tumors) for neoplasms in the sarcoma group, the second most frequent 
type. With the exception of adipose tissue obtained at biopsy from 3 elderly 
patients in whom the orbital septum had become weakened and the orbital fat 
had herniated forward into the lid, producing a mass which was presumed to be 
neoplastic, all the other types of tumor represented in this series appeared in 
only one patient each. The small number of cases in the series and the wide 
spread area of the types of tumor detract from its statistical significance; the 
second point, however, confirms the observation that true neoplasms arising in 
the orbit may stem from tissue derived from any one of the three germinal cell 
types. 

The importance of differentiating pseudotumor from malignant neoplasms lies 
in the difference of management of the two conditions. The tragedy of exenterat- 
ing an orbit containing pseudotumor is obvious. Important points in the differ- 
ential diagnosis are: (1) Primary tumors of the orbit occur most frequently during 
the first decade of life, and rarely after the second, whereas the average age of 
onset of pseudotumor is 45 years. (2) Exophthalmos produced by a neoplasm is 
gradual in development, whereas that accompanying pseudotumor is rather 
rapidly progressive. (3) Primary tumors are never bilateral, whereas 30 per cent 
of pseudotumors involve both orbits. The second eye usually becomes involved 
4 to 9 months after the first. (4) Pseudotumors characteristically do not cause 
x-ray changes of the orbital bone. Bony changes are present, however, in both 
primary and secondary orbital tumors. (5) Pain is present in about 50 per cent 
of the patients with pseudotumor, but is not a common feature of malignancy 
unless it is complicated by exposure keratitis. 

The 2 cases that prompted this review are exceptional, both because of the 
rarity of the tumors involved and because of the length of the patients’ sur- 
vival—14 months for the first patient, a 19-year-old woman with a primary 
neuroblastoma; and a little over 2 years since the first appearance of the tumor, 
a primary fibrosarcoma, for the second, a 10-year-old boy. 


Comment: A series of cases of orbital tumors is interesting to study. The author’s series 
differs considerably from others reported in the literature. This series is useful because it 
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establishes the pathologic etiology in these patients. It would be most interesting to know 
the number of patients with exophthalmos seen in this same period in whom a definite 
diagnosis could not be made. I feel certain that the number of patients with established 
pathologic etiology would vary considerably from one part of the country to another de- 
pending on how many of the patients with exophthalmos have surgical exploration. Of all 
problems in ophthalmology one of the most difficult is to establish the etiology of exoph- 
thalmos. Radioactive iodine studies, angiography and air injection into the orbit have 
helped reduce the number of unknown causes but despite complete work ups (at no small 
expense to the patient) there are still many patients in whom a definite diagnosis cannot 
be made and one is forced to “wait and see.’’ Our experience with orbital exploration, ex- 
cept where a definite mass can be demonstrated has been very disappointing. 
Apert N. LEeMOINE, JR. 


CONTROLLED CORRECTION OF DIPLOPIA AND EYE MUSCLE 
IMBALANCE IN ORBITAL AND ZYGOMATIC FRACTURES 


Rupotes H. PeELzeER AND WiLuiAM J. GARVIN 


The Departments of Plastic and Mazillofacial Surgery, and Ophthalmology, 
St. John’s Riverside Hospital, Yonkers, New York 


Am. J. Surg., 1958, 96: 735-744 


The incidence of facial trauma throughout the country is constantly increas- 
ing, largely no doubt as a result of the increase in the number of automobile 
accidents. Fractures of the zygoma and the zygomatic compound have become 
so numerous that many methods of treating them have been devised over the 
years, each of which undoubtedly has some advantages and some disadvantages. 

Diplopia and enophthalmos are frequent complications of fractures involving 
the orbital bones. These eye changes ordinarily occur with depressed fractures of 
the zygomatic compound but may, in rare instances, result from fractures of the 
orbital bones alone, without fracture of the zygoma or orbital border. In fractures 
of this kind, with or without involvement of the zygomatic compound, it is 
inherently difficult to determine the level to which the orbital floor should be 
reduced in order to correct the visual dysfunction. In either case, the ophthal- 
mologist has much to offer in a cooperative effort, by eye muscle testing and the 
use of the exophthalmometer before, during, and after surgery. In this way, both 
undercorrection and overcorrection can be avoided. The treatment must, of 
course, be carried out under local anesthesia so that the patient can cooperate 
with the surgeon and the ophthalmologist. 

Elevation of the orbital floor to the proper level for vision can be secured by 
antral packing if attention is focused primarily on the attainment of the correc- 
tion in vision and facial contour at the operating table. Fractures of the zygoma 
and zygomatic arch may require relatively early treatment, but they are not to 
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be regarded as surgical emergencies, because other injuries involving the danger 
of hemorrhage, shock, or asphyxia are often present and may have to be treated 
first. The attempt at reduction should be made when the general condition per- 
mits. In patients with a history of trauma to the face, the signs and symptoms of 
a fracture of the orbit, zygoma, and zygomatic arch are often masked by edema 
and ecchymosis and may be overlooked. If a question arises clinically, x-rays 
taken with the patient in the Waters position are valuable for the bones of the 
middle third of the face. Any correction indicated should be undertaken because 
a residual facial deformity is a definite handicap from the psychologic, social, 
and economic points of view. 

Fractures of the orbital floor without fracture of the orbital rim or zygomatic 
compound (the so-called blow-out fracture of the orbit) can be diagnosed without 
difficulty if there is adequate awareness of the clinical possibility. The history of 
injury, the presence of diplopia, and radiographic evidence of the depressed 
fracture into the antrum, with no fracture of the orbital rim or zygoma, will 
provide adequate diagnostic information. Although early primary correction of 
“blow-out” fractures of the orbit by immediate autogenous bone grafting has 
been recommended by Converse and Smith, its advisability in every case has 
been questioned. The need for early bone grafting and antral devices should 
therefore be re-evaluated. If the fracture of the orbital border is associated with 
fracture of the zygomatic compound, even late reduction without an antral 
approach may give satisfactory vision. 


Comment: This is a timely article on a real problem—the patient with diplopia following 
fractures of the orbit. The author’s stress on early diagnosis and correction of the defect 
is well taken because attempts at late correction of this type of diplopia is extremely 
difficult if not impossible. My experience with the value of either diplopia fields or eye 
position (exophthalmos or enophthalmos) in the early phase has not been as satisfactory 
as the author’s, because in the acute phase the marked edema, hemorrhage, displacement 
of tissue and ptosis or lid edema frequently mask the true process. The most important 
thing is to remember the possibility of this type of pathology because if one is unaware of 
the possibility a diagnosis will never be made. Once the diagnosis is made early treatment 
as described is the best hope for avoiding the serious late difficulty. 

AuBert N. LEMoINE, JR. 
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REFRACTION 


CLINICAL EXPERIENCE IN FITTING MICROLENSES 


F. A. Burnetr Hopp 


Brit. J. Physiol. Optics, 1958, 15: 206-226 


Microlenses were pioneered in England by Dickinson, who had developed 
them in collaboration with Neill of Philadelphia and Séhnges of Munich. The 
writer first saw them late in 1953; they appeared to present many advantages 
over both haptic lenses and the full diameter corneal lenses. 

An analysis of 108 cases is presented. Patients were selected who would be 
willing to cooperate in the experiment; it was decided to order as many micro- 
lenses as needed for each patient without regard to expense and to use other forms 
of lens for comparative purposes. Some patients were seen as many as 50 times 
all told, though the maximum number of visits for microlenses alone was 24. 
Credit for perseverance and time should be given to these early patients. 

As to success ratings, there was a marked difference between the sexes. There 
were 66 females and 42 males, an unselected group; in the light of the experience 
gained, some would have been adjudged unsuitable at the first visit. The highest 
astigmatic error successfully corrected was 2.75 D., though astigmatic errors of 
up to 4.25 D. were met. There were 56 successful and 10 partially successful 
cases and 42 failures. 

A case was a failure if the patient rejected the lenses for any reason or was 
unable to wear them for a useful period; 39 per cent of cases were in this category 
because of medical objection, residual astigmatism, lacrimation and various 
other reasons. 

A lot of time and lenses were devoted to these unsuccessful cases. It was 
realized that the shape of the edges of the lens was important. When the patient 
made a sudden eye movement, especially if towards the light, the lens would 
suddenly catch and hurt the eye, causing severe epiphora. The edge form was 
suspected. The most satisfactory edge form is one which is tapered from about 
0.5 mm. from the edge on the front surface and from 0.2 mm. on the back surface 
with a smoothly rounded tip. The front surface taper enables the lid to ride 
smoothly over the edge. The back surface taper prevents the edge of the lens 
from digging into the limbus or into the peripheral corneal zones. The sensitivity 
to edge form varied greatly from one patient to another; also, it varied in one 
patient over a period of time. It was also found that if edge contact on the cornea 
caused discomfort, even when the edge form was good, comfort could be obtained 
by working the peripheral zones of the inside surface to a flatter curve. 

Experience led to a more widespread use of double curve lenses. Flange widths 
of 34, 1 or 144 mm. were used on radius increases of 0.5, 1.0 or 1.5 mm. A 1 mm. 

flange on a plus 1.0 mm. radius appeared to suit the majority of cases. 
The tapered lens is an improvement on the former type of double curve 
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TABLE 1 
Successful Cases 





| Number of Cases 


Usual Daily Continuous Period of Use | ______ | Average Number 


| 
| 
Total 








| of Visits 
Male } Female 
_ 
| 
12 hours or more... ieeiencal 14 12 | 26 | 6 
OW Be MS so oes icccieres 8 10 | 18 6 
CO inn sicctedcwmens | 5 4 9 7 
Less than 4 hours.......... | 2 1 | 3 7 
} | 
| 
Total successful cases | 29 27 56 
Percentage of group 69 | 41 52 





microlens. The fluorescein pattern to be sought with a tapered microlens is 
maximum area of contact but clearance over the extreme peripheral 0.2 to 0.4 
mm. zone when the lens is centered. In use the most comfortable lenses are those 
which ride above center so that the upper edge of the lens encroaches slightly on 
to the upper limbal area. 

After some months of constant use of microlenses it was found that the spec- 
tacle refraction had changed, sometimes with a lowering of the spectacle visual 
acuity. In a young myope, aged 14, after a period of 15 months the increase in 
the myopia of the left eye, which had not worn a microlens regularly, was the 
normal progression in youthful myopes but in the right eye the error had hardly 
increased. 

The patient should begin to forget the lenses by the end of the second week 
and become quite unaware of them by the end of the month. It must, of course 
be emphasized that microlenses have not, as yet, been in use long enough for an 
adequate knowledge of true long-term effects to be acquired. It is possible that 
the corneal epithelium, which undoubtedly does present an optically irregular 
surface, may become permanently impaired or that the nature of its growth or 
regeneration may be altered. The possibility of damage to the deeper structures, 
though not so far observed, cannot be ruled out. For this reason patients should 
be summoned for inspection at least every 12 months. The supply of microlenses 
to patients without this safeguard and without warning of the possibility of del- 
eterious effects on the cornea is certainly to be deprecated. 


Comment: The invention of the corneal lens opened a new area in the history of contact 
lens fitting. The name of Tuohy deserves a place of honor in this history. Tuohy’s inven- 
tion inspired further work, and the corneal lens has now, seemingly, become superseded 
by the microlens which is the latest work in contact lenses. Although much of the pioneer- 
ing work was done by ophthalmologists like Hertel or Dallos, ophthalmologists have been, 
in general, reluctant to make the fitting of contact lenses part of their practice, and have 
left that to the technician and the paramedical practitioner. Ophthalmologists, especially 
younger ophthalmologists, recently have begun to fit contact lenses. Hodd, a British 
optometrist (I am never quite sure by what name optometrists call themselves in England) 
has done a very fine piece of work collecting his clinical experience in fitting microlenses 
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and there is much we can learn by his experience. It is interesting that among his successful 
cases, there were many more men than women. Seemingly, vanity is not a sufficient in- 
centive to put up with contact lenses. 

Hodd’s paper finally convinces me that a microlens really needs a different and flatter 
peripheral than central curvature and that the contact lenses invented in Chicago at a 
rate of one a week actually do have some merit. I was wrong to commit all the promotional 
literature to the wastebasket. A “tapered” microlens, Hodd teaches us, fits better. It 
must be slightly more shallow than the cornea, centrally, and, when centered, must offer 
some clearance over a 0.2 to 0.4 mm. zone peripherally. Hodd’s analysis of contact lens 
curvature on the basis of refraction is very interesting and was all new to me. The example 
he gives is worth repeating: “... if the effective spectacle refraction is, say —2.0 D. and 
the back vertex power of the contact lens which corrects the refraction is also —2.0 D., 
then the contact lens curve must exactly match the corneal curve . . . a 0.1 mm. increase 
in radius of the contact surface requires an addition of approximately +0.50 D. to the 
back vertex power of the contact lens. ...” Single curve microlenses needing a flatter 
curvature obviously have more plus or less minus power than the spectacle correction. 
The tapered lenses approximate the actual corneal curvature more accurately. Their 
back vertex power, therefore, must also approximate the effective spectacle correction. 

The most important part of this paper (the part that really makes it significant for every 
ophthalmologist whether he fits contact lenses or not) is that on induced refractive 
changes. It is too bad that this part is written in a poorly organized manner. Obviously 
the author himself is not yet clear in his own mind what these changes mean. The most 
instructive is his second case, a myopic patient, 50 years of age. This patient’s refraction 
was: 


O.D.: —5.00 D. sph. — 0.50 D. cyl. axis 20 = 6/5 
O.S.: —5.00 D. sph. — 0.25 D. cyl. axis 150 = 6/5 


before wearing the microlens. Two months later the refraction, on removing the contact 
lenses, was: 


O.D.: +1.25 D. sph. — 2.00 D. cyl. axis 105 = 6/5 
O.8.: —1.00 D. sph. — 1.25 D. cyl. axis 70 = 6/5 
and the visual acuity without any lenses was 
0.D.: 6/18 
O.8.: 6/12 


This case would by our friends in Pennsylvania be quoted as one “cured of myopia” and 
about it the Associated Press would possibly publish another of its medical scientific re- 
ports. Hodd tells us that the patient after removal of the microlens had distorted vision, 
irregularity of the cornea and double refraction. Six days after the removal of the contact 
lenses the refraction was: 


O.D.: —4.75 D. sph. — 0.75 D. cyl. axis 20 
O.S.: —4.75 D. sph. — 0.25 D. cyl. axis 150 


6/5+ 
6/4-— 


As to the alleged reduction of myopia by microlenses I can do no better than quote part 
of the last paragraphs of Hodd’s paper: 

“It is attractive to regard the microlens as a means of deliberately flattening the corneal 
surface to bring about a reduction in myopia. The myopia, if measured immediately after 
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microlenses are removed, is often reduced, sometimes by a spectacular amount... . But 
this spectacular reduction arises from a multiple refraction at the irregular corneal surface 
and is not due to overall regular change in curve. An overall and regular change in curve 
sufficient to produce only 0.50 D. change in refraction would, of course, be sufficient to 
alter the fluorescein picture of the microlens fitting and unless it has become necessary to 
change the microlens contact curve in a manner which corresponds to the change in the 
refraction, then it cannot be said that the corneal curve has been regularly modified. . . . 
Any advantageous influence on the degree of myopia has been largely overridden by the 
surface irregularity. It has not been possible to show whether or not these small changes 
in regular curve would remain if the use of microlenses were discontinued over a long 
period... .” 


ArtTuur LINKsz 





TONOMETRY 
A COMPARISON OF SCLERAL AND CORNEAL TONOMETRY 


D. M. CocksurNn 
Australian College of Optometry, Melbourne, Australia 
Brit. J. Physiol. Optics, 1958, 15: 227-235 


Recent increase in the awareness of the importance of early diagnosis of glau- 
coma has aroused interest in routine tonometric examination. Scleral tonometry 
is held to have advantages for optometric purposes, in that it requires no anes- 
thesia of the eye, and is less likely to cause trauma. 

The experiments reported in this paper attempt: 

1. To determine and compare the sensitivity of the Wolfe and Schiétz tonom- 
eters in terms of the absolute intraocular pressure, over a full range of pressures. 

2. To evaluate and compare the reliability of intraocular pressure measure- 
ments taken with the Wolfe and Schiétz tonometers. 

3. To compare the clinical value of scleral tonometry with that of corneal 
tonometry. 

The Schiétz and Wolfe tonometers were used on the sclera and the cornea of 
enucleated pigs’ eyes chosen for an approximate diameter of 24 mm., in order to 
present a similar corneal and scleral curvature to that of an adult human eye. 
Intraocular pressures were held at manometrically controlled levels. The Schiétz 
tonometer was found to be more sensitive, and both instruments were more sensi- 
tive when used on the cornea than when applied to the sclera. 

The repeat accuracy of the two tonometers was deduced from fifty readings 
made on the one eye while its intraocular pressure was maintained manometri- 


cally at 25 mm. of mercury. The Schiétz tonometer was significantly more 
reliable. 
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The range of readings obtained with each instrument and the standard devia- 
tion were: 








| Schiétz | Wolfe 
| mm. mm. 
EER een ae tea ae 10 18 


MER ahaa at macaw ce atee wad 1.74 4.34 





The clinical usefulness of an instrument such as a tonometer is determined by 
the accuracy with which it makes possible the division of a number of subjects 
into the normal and the abnormal groups. For this purpose the absolute value of 
the measurements made are less important than the reliability and the sensitivity 
of the instrument. To assess the relative clinical usefulness of the Wolfe scleral 
tonometer and the Schiétz tonometer, matched groups of nonglaucomatous and 
glaucomatous eyes were measured with both. The Schidtz tonometer was used 
on the cornea and the Wolfe tonometer on the sclera. The ability of the instru- 
ments to discriminate between the two groups was analyzed; 22 eyes, known to 
be subject to glaucoma and believed to be exhibiting raised intraocular pressure 
were examined. This procedure was repeated on a further 22 eyes matched with 
the previous group for age, sex, and refraction. 

The Schiétz tonometer would have placed 2 normal eyes in the abnormal group 
and 1 glaucomatous eye in the normal. That is to say that all but one of the 22 
glaucomatous eyes showed a pressure indicative of glaucoma. The Wolfe tonom- 
eter used on the sclera failed to separate the two groups, and allowed poor dis- 
crimination only. 

From these results it is apparent that the Schiétz tonometer is considerably 
more sensitive than the Wolfe tonometer. The observed loss of sensitivity of 
both instruments when used on the sclera is consistent with the difference in 
rigidity, or extensibility, of the sclera and cornea. 

The findings reported in this paper can apply only to the two tonometers 
used. It is possible that the Wolfe tonometer was defective in its operation. How- 
ever, it was checked repeatedly for zero error, maintained in a clean condition 
and was a relatively new instrument. A Tolman tonometer micrometer was used 
to test its movement and it was found to be correct. 

An interesting fact emerged from the use of the micrometer. When the plunger 
of the Wolfe tonometer is flush with the tangent to the curve of the footplate, 
the instrument reads 70 mm. To record a tension higher than 70 mm. it would be 
necessary for the plunger to be forced beyond the footplate level. It is difficult to 
visualize how scale readings from 70 mm. to 130 mm. would be recorded in prac- 
tice with this instrument. 

Before these experiments there are no published details of limits of accuracy 
of the Wolfe tonometer other than by comparison with the Schiétz tonometer. 
These comparisons were made with very few readings in the over 30 mm. range. 
Talcott (Am. J. Optom., 1958, 35: 31-36) recorded comparisons made with one 
eye having an intraocular pressure of 30 mm. (Schiétz), one of 31 mm. (Schiétz) 
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and one of 32 mm. (Schiétz). The final experiment which tests the ability of each 
instrument to divide matched groups of eyes into glaucomatous and nonglau- 
comatous is essentially a practical one. It would be desirable to take larger 
samples and to have a known absolute intraocular pressure for each eye. 


Comment: This paper is important and interesting. But its importance and interest are 
neither purely medical nor purely scientific. A naive reader might enjoy it as just some 
good piece of investigative work, and a good piece of work it really is. A scientist has de- 
cided to compare the Wolfe and the Schiétz tonometers. He has set up a manometer ex- 
periment on three rabbits and in all three finds that the intraocular pressure values at- 
tained with a Schidtz tonometer applied to the cornea are more accurate, more reliable 
and showing lesser standard deviation than the respective values attained with the Wolfe 
tonometer, similarly applied. He then makes another experiment and finds that, applied 
to the sclera, both instruments perform in a poorer fashion, even if the Schiétz instrument 
still does the better job. And then he makes another even more crucial experiment and 
finds the following: Measuring the intraocular pressure of a number of known normal eyes, 
and eyes known to be glaucomatous with the Schidtz instrument, all but 1 of 22 glauco- 
matous eyes showed a pressure indicative of glaucoma and all but 2 of 22 normal eyes 
showed pressure considered normal. In a similar procedure carried out with the Wolfe 
tonometer, all except 3 of the 22 glaucomatous eyes failed to reveal an intraocular pressure 
which would point toward the existance of glaucoma. 

Our naive reader would most certainly be happy seeing these unequivocal results. He 
would feel that this paper has definitely shown that (1) a Schiétz tonometer is better than 
a Wolfe tonometer, and (2) corneal tonometry is better than scleral tonometry. If he is not 
only naive but ignorant of the history of these instruments, he will feel quite sure that it 
is high time that the newer corneal tonometer by some fellow Schiétz should finally re- 
place the by now outdated scleral tonometer of Wolfe who probably was a pioneer in his 
time. After all, he would probably muse, that’s how things are. Newer and better things 
supersede and replace older things, however excellent in their own time they might have 
appeared to be. 

The amazing thing, of course, is that our imaginary naive reader would be entirely 
wrong. As we know the Wolfe tonometer is not older and corneal tonometry has not been 
invented to improve on scleral tonometry in the interest of better diagnosis. Scleral 
tonometry has been invented for the use of a group of practitioners, who (for reasons which 
I don’t propose to discuss) are not supposed to do corneal tonometry although they know 
that corneal tonometry is better. Some of these practitioners, I am sure, are anxious to 
do diagnostic tonometry as a service to the community in the interest of the detection of 
early glaucoma and believe that some tonometry is better than no tonometry. In this 
belief, I strongly feel, they are wrong and this paper brings further evidence, if evidence 
is needed, that what they are doing is dangerously useless. Even corneal tonometry is not 
foolproof in the early and in the questionable case. Here scleral tonometry will, I am afraid, 
offer false security only, not information. 

(By the way, Mr. Cockburn is an optometrist from Australia and the magazine in which 
he published his fine piece of work is the scientific publication of British optometrists. I 
want to congratulate them both for their courage and integrity. I wish such things would 
more often happen here.) 

ARTHUR LINKSZ 
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OCULAR MUSCLES 
THYROTOXIC MYOPATHY 


RaGNAR Hep, LENNART KirRsTEIN, AND Curt LUNDMARK 


From the Medical Department IV, the Departments of Clinical Neurophysiology 
and Pathology, Sédersjukhuset, Stockholm, Sweden 


J. Neurol. Neurosurg. & Psychiat., 1958, 21: 270-278 


In 20 cases of thyrotoxicosis systematic studies of the musculature, including 
electromyography and muscle biopsy, were performed in addition to the usual 
clinical examinations. Of these 20 patients, 10—7 women and 3 men—were 
severely disabled by pronounced muscular weakness. The other 10 patients had 
only slight to moderate muscular weakness. 

Clinical signs of thyrotoxicosis in the 10 cases presenting high-grade muscular 
weakness were only slightly pronounced; thyrotoxic eye symptoms were com- 
pletely absent. In consequence many of these cases had remained untreated for 
many years. 

In a number of cases the muscular weakness began several years before definite 
clinical signs of thyrotoxicosis were observed. In all cases but one the weakness 
was principally localized to the proximal muscle groups and then primarily to 
the lower extremities. 

Five of the 10 patients with crippling muscular weakness had impaired carbo- 
hydrate metabolism of diabetogenous type. Pathologic spontaneous creatinuria 
occurred in all of these 10 cases. No correlation was demonstrated between the 
degree of muscular weakness and the creatinuria. 

Electromyographic examination showed signs of myopathy in the 17 cases in 
which the quadriceps or deltoid muscles were examined. There is therefore reason 
to assume that the muscular weakness in almost all cases of thyrotoxicosis and 
interpreted as asthenia is caused by true myopathy. Probably there is only a 
difference in degree between thyrotoxicosis with only slight muscular weakness 
and the disabling forms, so-called chronic thyrotoxic myopathy. 

The histologic changes in the musculature were slight as a rule. No pathologic 
increase in adipose tissue in the musculature was observed. In only two cases 
were relatively pronounced histologic changes with necrosis in the musculature 
recorded. 

In one case both neuropathy and myopathy were demonstrated electromyo- 
graphically. Histologically, signs indicating myopathy and degenerative changes 
in single nerves were observed. 

Our material indicates that thyrotoxicosis untreated for a long period is prob- 
ably one of the principal factors in the origin of disabling thyrotoxic myopathy. 


Comment: The myopathies associated with thyrotoxicosis may be classified as: mya 
thenia gravis, chronic thyrotoxic myopathy, periodic paralysis, and exophthalmic oph- 
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thalmoplegia. Of these four, the ophthalmologist is most familiar with myasthenia gravis 
and exophthalmic ophthalmoplegia. When these two latter myopathies occur in their pure 
form, the diagnosis is not nearly as difficult as when the patient may be afflicted with both 
myasthenia gravis and thyrotoxicosis at the same time. In these situations it may be dif- 
ficult for the ophthalmologist, on the basis of clinical observation, to tell whether the 
paralysis of the ocular muscles is due to myasthenia gravis or the usual exophthalmic 
ophthalmoplegia. Final proof as to the underlying reason for such a myopathy may not 
be possible without the curare and neostigmine tests as well as electromyographic studies. 
From a clinical standpoint, the presence or absence of palpebral ptosis may give the clue 
as to the underlying disorder. It has been my experience that in a given case of ophthal- 
moplegia associated with thyroid disease if ptosis of the lid is present the likely diagnosis 
will be myasthenia, whereas if ptosis is absent the ophthalmoplegia is more likely to be 
the exophthalmic type. Of course, in cases of ophthalmoplegia associated with eyelid re- 
traction there is little question of the correct diagnosis. 

In contrast, the ophthalmologist is seldom called upon to assist in the diagnosis of the 
myopathies designated as chronic thyrotoxic myopathy and periodic paralysis. In the 
former disease the muscles of the pelvic and shoulder girdle groups are most often involved, 
and as the author of the above article has pointed out thyrotoxic ocular symptoms are 
seldom seen in the more severe cases. The association of periodic paralysis and thyrotoxi- 
cosis is quite unusual, and I am unaware of any reports in the literature wherein involve- 
ment of the ocular muscles was a prominent feature of the associated “periodic paralysis.” 

The unfavorable influence of the onset of thyrotoxicosis during the course of one of 
these neuromuscular disorders serves to emphasize how much there is still to be dis- 
covered in the subtle counterpoint of the hormone orchestra. The discovery of why some 
cases of endocrine exophthalmos are associated with ophthalmoplegia and others are not 
would be a major breakthrough in this field of unknowns. 

JoHN W. HENDERSON 
Rochester 





LACRIMAL SYSTEM 
TREATMENT OF DACRYOSTENOSIS WITH CORTISONE PLOMBAGE 


R. Misar 
Ophthalmologic Department of the City Hospital in Wien-Lainz, Austria 
Klin. Monatsbl. Augenh., 1958, 132: 498-504 


The author reports on 29 patients with epiphora in whom a stenosis of the 
nasolacrimal ducts was detected by sounding. As a rule, Bowman’s sound 1 and 
2 were used; Bowman’s sound 3 was used only for rigid stenosis capable of 
resistance. The largest sound used was left in place for 10 to 30 minutes. Then 
the nasal duct was irrigated and with the aid of a large Anel’s probe a mixture of 
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equal parts of cortisone ointment (Ciba preparation), N’-dimethyl-acroylsulfanil- 
amide (Irgamid) ointment, and oxytetracycline (Terramycin) eye ointment, was 
introduced into the lacrimal ducts. The probe was advanced to the end of the 
nasal duct inorder to produce plombage of the entire lacrimal system; 1 to 2 ce. of 
the plombage mixture was used. It may be necessary to warm the ointment mix- 
ture with the hand before its application. The patients were sent home without 
dressing and ambulatory treatment was carried out 3 times a week. The patients 
were followed up for at least 6 months. Evaluation of the patients revealed that the 
pretreatment duration of the dacryostenosis varied from 1 week to 15 years, and 
epiphora had continued for 1 to 2 years in most patients. These findings did not 
influence the prognosis. Associated conditions included conjunctivitis, blephari- 
tis, eczema of the eye lids, and redness in the area of the lower nasal duct. The 
stenosis was located mostly in the duct, more rarely in the lacrimal canaliculus, 
and very seldom at the orifice of the lacrimal canaliculus into the lacrimal sac. 
Sclerosis of the puncta lacrimalia makes the prognosis more unfavorable. The 
number of soundings varied between 1 and 12, but 3 soundings were sufficient 
in most patients. The number of plombages varied from 1 to 14, but 4 to 5 
plombages usually were successful. Astringents were used for additional therapy. 
The duration of treatment varied from 1 week to 3 months depending on the 
number of fillings required, but 2 weeks were needed in most patients. 

Complete freedom from symptoms was obtained by 18 of the 29 patients and 
a complete cure without recurrence resulted in these patients during a follow-up 
period of from 7 to 18 months. One patient was lost to follow-up. Recurrences 
which were observed within several weeks or months in 8 patients, subsided after 
1 repeated plombage in 7, and after 2 repeated plombages in 2. Repeated fillings, 
3 to 4 times in the course of 1 year, permanently prevent the epiphora. Surgical 
treatment (West’s operation) was required after 10 soundings and plombages in 
2 patients. 

The inflammation of the nasolacrimal duct which results in stenosis, depends 
on a particular disposition of the patient. Bacterial and allergic influences and 
those noxae which result in colds, very likely play the main part. The inflamma- 
tion, like any other simple, serous-exudative inflammation of the mucosa, heals 
rapidly and without sequelae, if one succeeds in restoring the natural lumen of 
the nasolacrimal duct and in introducing antibacterial and anti-inflammatory 
substances into the involved area and leaving them there as a depot. The masses 
of exudate and connective tissue which have been accumulated by the inflamma- 
tion must be removed by sounding, at least before the first plombages. The 
technique described fulfills all these requirements and the results obtained com- 
pletely justify its use. 


Comment: Theoretically, this appears to be an ingenious method of dealing with lacrimal 
duct stenosis. However, most patients do not tolerate repeated probing and prefer easier 
relief. If such treatment is successful after two or three treatments, it has merit, but if 
tri-weekly treatments for several weeks are necessary, it cannot be popular. Does the 
cortisone applied locally deter the reformation of strictures after their separation? 
J. V. CassaDyY 
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RETINA 
PSEUDOXANTHOMA ELASTICUM 
REPoRT OF A CASE 


GEORGE LEvy AND Ray L. BREWER 


Departments of Medicine and Ophthalmology, Baylor University College of 
Medicine, Houston, Texas 


Am. J. Med., 1959, 26: 157-160 


Pseudoxanthoma elasticum (PXE) is a relatively rare connective tissue dys- 
trophy. Patients with this disorder come to the dermatologist or plastic surgeon 
with the complaint of wrinkled skin, particularly in the region of the neck; they 
come to the ophthalmologist because of failing vision. The typical manifestations 
are skin changes, typical fundus changes, and peripheral vascular manifestations. 

A 27-year-old woman developed blurred vision in the left eye two days after 
the onset of an acute upper respiratory infection. On physical examination, the 
patient appeared in good health. The skin of the anterior portion of the neck 
appeared abnormally wrinkled and lax, and on closer inspection the surface was 
covered with small flesh-colored papules, resembling somewhat the skin of a 
plucked chicken. The skin of the lower part of the abdomen appeared moderately 
wrinkled and lax. Ocular tension was normal in each eye. Funduscopy of the 
right eye showed an irregular ring of pigmentation surrounding a flat, normal 
appearing disk. Extending outward from the disk were several typical appearing 
angioid streaks. The left fundus showed angioid streaks and peripapillary pig- 
mentation. Several small scattered areas of hemorrhage and exudate were seen 
in the immediate vicinity of the macula. The macular reflex was obscured and a 
faint haze of the vitreous near the macula was evident. A central scotoma was 
present corresponding in size to the macular lesion. As to the peripheral vascular 
changes, both radial pulsations were of decreased amplitude; the dorsal pedal 
pulses were hardly palpable and both posterior tibial pulses were absent. A 
biopsy specimen of skin taken from the neck confirmed the clinical impression 
of PXE. 

PXE is considered to be a hereditable disorder transmitted as an autosomal 
recessive partially limited to the female, with occasional transmission as an 
autosomal dominant. An increased incidence of neurologic and psychiatric 
disorders is mentioned as occurring in this syndrome, but the evidence for this 
is not conclusive. Chest roentgenograms in several cases have shown miliary 
mottling. Nasal, bladder, uterine and subarachnoid hemorrhage have been re- 
ported, as have spontaneous hemarthroses and purpura, without disturbance of 
blood clotting factors. 
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THERAPEUTICS 


TREATMENT OF ANTICHOLINESTERASE INTOXICATION WITH 
OXIMES 


Davip Gros AND RIcHARD J. JOHNS 


Department of Medicine, Johns Hopkins University and Hospital, 
Baltimore, Maryland 


Neurology, 1958, 8: 897-902 


Many instances of serious and even fatal intoxication by anticholinesterase 
compounds have occurred in normal subjects after accidental exposure to organo- 
phosphorus insecticides such as parathion and chemical warfare agents such as 
sarin (“nerve gas”) and in patients with myasthenia gravis after overtreatment 
with organophosphorus compounds such as octamethyl pyrophosphoramide 
(OMPA) or quaternary ammonium compounds such as neostigmine, pyridostig- 
mine (Mestinon), or ambenomium (Mytelase). The manifestations of intoxica- 
tion by any of these agents are quite similar, consisting of increased activity of 
smooth muscle and secretory glands, central neural symptoms, muscular weak- 
ness, and fasciculations in normal subjects and increased strength followed by 
weakness in patients with myasthenia gravis. 

The administration of large doses of atropine ameliorates the smooth muscle, 
secretory, and central neural effects but has little or no influence on weakness 
due to neuromuscular block. This block is attributable to the accumulation of 
acetylcholine at the motor end plates after the arrival of each motor nerve im- 
pulse, resulting in persistent depolarization of the end-plate region. In severe 
anticholinesterase intoxication, death occurs as a result of paralysis of the 
muscles of respiration and of the pharynx and tongue unless artificial respiration 
and an open airway are maintained until spontaneous recovery occurs. 

Cholinesterase inhibition, neuromuscular block, and lethal effects produced by 
organophosphorus anticholinesterase compounds in experimental animals may 
be reversed by a number of oximes, including pyridine-2-aldoxime methiodide 
(2-PAM) and diacetyl monoxime (DAM). Whereas cholinesterase reactivation 
by oximes in vitro is most striking after inhibition by organophosphorus anti- 
cholinesterase compounds such as sarin, less marked reactivation can also be 
demonstrated after inhibition by quaternary ammonium anticholinesterase com- 
pounds such as neostigmine, pyridostimine (Mestinon), and, possibly, ambenom- 
ium (Mytelase). Both protective and reactivative effects on cholinesterase en- 
zymes of human plasma, red cells, muscle, and brain in vitro were noted with 
2-PAM, whereas DAM had only protective effect. Therefore, studies were 
carried out on the influence of administration of oxime on neuromuscular block 
and intoxication due to organophosphorus anticholinesterase compounds, includ- 
ing sarin, and to quaternary ammonium compounds, including neostigmine. 
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TABLE 1 


Effect of Various Anticholinesterase Compounds on Ability of 2-PAM and DAM to Protect 
and Reactivate Cholinesterase 

















Per Cent Protection by: Per Cent Reactivation by: 
Anticholinesterase Compound 
ares 2-PAM DAM 2-PAM DAM 
(10-6 to 10-4 m) 10-5 to 107% m) (10-8 to 1074 mx) (10-* to 107% m) 
PID 5 6 x aers.ce.e owewos 18 16 11 6 
Pyridostigmine............... | 13 8 7 3 
Ambenomium................ 3 3 6 2 
Sarin..... a Sache Sasa aracip'oo 39 14 44 1 














Systemic effects of anticholinesterase compounds were produced in normal 
volunteer subjects by the oral or parenteral administration of graded doses until 
generalized weakness and muscular fasciculations occurred, accompanied by 
gastrointestinal symptoms and sweating. The intravenous injection of 1000 to 
2000 mg. of 2-PAM or DAM over a period of five to ten minutes ameliorated the 
weakness to a moderate degree; muscular fasciculations were reduced to a lesser 
degree. When the myasthenic patients were administered an excess of anti- 
cholinesterase compound, the initial improvement was followed by a decrease in 
strength and neuromuscular transmission, too. The subsequent intraarterial or 
intravenous administration of 2-PAM or DAM reversed this effect, resulting in 
an increase in strength and in the amplitude of evoked potentials. The doses of 
oxime required and the degree of change were similar to those in normal subjects; 
in myasthenic patients further administration of the same dose of oxime after 
recovery from the effects of the anticholinesterase compound resulted in depres- 
sion of strength and neuromuscular transmission toward the level that had 
existed before administration of anticholinesterase compound. Hence, more 
cautious administration of oxime was necessary in myasthenic patients than in 
normal persons. 2-PAM and DAM were equally effective. This was in contrast 
to marked differences between the oximes and between various anticholinesterase 
compounds in the reversal of the cholinesterase inhibition in vitro. 

In both normal and myasthenic subjects, the intravenous administration of 
1000 to 2000 mg. of 2-PAM or DAM produced slight to moderate reversal of 
plasma and red blood cell cholinesterase inhibition but had no effect on the 
gastrointestinal symptoms, sweating, salivation, bradycardia, or central neural 
symptoms produced by the anticholinesterase compounds. Therefore, the oximes 
must be used in conjunction with atropine in the management of anticholinester- 
ase intoxication. 

The only undesirable effects observed occurred after intravenous injection of 
DAM at a rate faster than 60 mg. per minute. This resulted in a burning sensa- 
tion radiating up the injected vein, followed by moderate giddiness, drowsiness, 
asensation of warmth and tingling in the abdomen and chest, and a slight reduc- 
tion in blood pressure and increase in cardiac rate, recumbent and standing. 
These effects lasted for one to five minutes after cessation of the injection. The 


166 





SURVEY OF OPHTHALMOLOGY 


TABLE 2 


Signs and Symptoms of Nerve Gas Poisoning 





Site of Action 


Signs and Symptoms 





After local exposure 





Muscarine-like 


Conjunctivae 
Nasal mucous 


Bronchial tree.......... 


Miosis, marked, usually maximal (pin point), sometimes un- 
equal 

Frontal headache; eye pain on focusing; slight dimness of 
vision; occasional nausea and vomiting 

| Hyperemia 


Rhinorrhea; hyperemia 

Tightness in chest, sometimes with prolonged wheezing ex- 
piration suggestive of bronchoconstriction or increased 

| secretion, cough 








After systemic absorption 





Bronchial tree 


Gastrointestinal..... 


Sweat glands............ 
Salivary glands........ 
Lacrimal glands 


ERR re 
Nicotine-like 
Striated muscle 


Sympathetic ganglia. ... 
Central nervous system... 





| Tightness in chest, with prolonged wheezing expiration sug- 
gestive of bronchoconstriction or increased secretion; 
dyspnea; slight pain in chest; increased bronchial secretion; 
cough; pulmonary edema; cyanosis 

Anorexia; nausea; vomiting; abdominal cramps; epigastric 
and substernal tightness (cardiospasm?) with ‘“‘heartburn” 
and eructation; diarrhea; tenesmus; involuntary defecation 

Increased sweating 

Increased salivation 

Increased lacrimation 

Slightbradycardia 

Slight miosis, occasionally unequal; later more marked miosis 

Blurring of vision 

Frequency, involuntary micturition 


Easy fatigue; mild weakness; muscular twitching; fascicu- 
lations; cramps; generalized weakness, including muscles 
of respiration, with dyspnea and cyanosis 

Pallor; occasional elevation of blood pressure 

Giddiness; tension; anxiety; jitteriness; restlessness; emo- 
tional lability; excessive dreaming; insomnia; nightmares; 
headache; tremor; withdrawal and depression; bursts of 
slow waves of elevated voltage in electroencephalograph, 
especially on overventilation; drowsiness; difficulty con- 
centrating; slowness of recall; confusion; slurred speech; 
ataxia; generalized weakness; coma, with absence of re- 

flexes; Cheyne-Stokes respiration; convulsions; depression 

of respiratory and circulatory centers, with dyspnea, cyano- 
sis, and fall in blood pressure 
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intraarterial injection of 20 mg. or more of 2-PAM in the absence of anticholines- 
terase compound produced transient local weakness and neuromuscular block. 
No such effect was noted with DAM, and neither compound produced weakness 
with intravenous injection of 2000 mg. 

It is not yet clear which oxime will prove safer and more useful nor are the 
maximally tolerated and the toxic doses in man known. Nevertheless, it is likely 
that the use of these oximes, in conjunction with atropine, will diminish the 
necessity for or duration of artificial respiration and endotracheal intubation in 
the management of this intoxication. 


Comment: Ophthalmologists are interested in the use of agents which will overcome 
the cholinesterase inhibition, neuromuscular block and lethal effects produced by organo- 
phosphorus anticholinesterase compounds. The experience reported by Mamo and Leopold 
(Am. J. Ophth., 1958) has demonstrated that these compounds are of value when locally 
applied as well as systemically administered for blocking the effect of anticholinesterase 
agents in the eye. Ophthalmologists may occasionally encounter patients who have de- 
veloped undesirable systemic effects from ocularly instilled anticholinesterase compounds 
as well as undesirable local effects of these compounds. Therefore these oximes are of 
considerable interest to them. It is clear that the agents are able to aid in the re- 
covery from muscle weakness due to intoxication by anticholinesterase agents and, along 
with atropine, will be very helpful In the management of patients who have received over- 
doses of the anticholinesterase drugs. From the ocular standpoint, it would be useful to 
have an agent which is able to penetrate when locally instilled. At the present time, these 
oximes are most successful in counteracting local ocular effects when injected subcon- 
junctivally. 

Irvine H. Leopotp 


CHRONIC HISTOPLASMOSIS 
REPORT OF A PATIENT SUCCESSFULLY TREATED WITH AMPHOTERICIN B 


Rospert M. GREENDYKE AND NouaNn L. KALTREIDER 


Department of Pathology and Medicine, University of Rochester School of Medicine 
and Dentistry, Rochester, New York 


Am. J. Med., 1959, 26: 135-138 


Histoplasmosis is now recognized as a common fungus disease occurring over 
much of the United States, including some areas formerly considered nonendemic. 
In its usual form histoplasmosis exists as a benign and self-limited pulmonary 
infection. Less commonly, a chronic disseminated and sometimes fatal form of 
the disease may be encountered, for which no effective therapy has hitherto 
been available. 
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TABLE 1 


Results of Serological Studies for Evidence of Histoplasmosis in the Patient 
(Parallel studies with blastomyces antigen were negative in each instance) 














Complement Fixa- | 
tion Titer with 
Date = -_ Histoplasmin Titer Comments 
Histoplasma 
capsulatum 
7/12/57 125 115 | Patient clinically ill 
8/1/57 210 175 | 10 days after beginning of therapy 
10/30/57 90 130 Lesions completely healed; 17 days after ces- 
sation of treatment 
11/27/57 45 55 | No clinical evidence of histoplasmosis re- 
maining 
12/27/57 30 60 | Patient clinically well 





The patient, a 53-year-old white male, was treated on a presumptive diagnosis 
of pulmonary tuberculosis in December 1956; he did not respond to antituber- 
culosis therapy (duostreptomycin, PAS, isonicotinic hydrazide). After a weight 
loss of 34 pounds from March to December he had lost an additional 25 pounds 
by May 1957, when, at his request, he was discharged unimproved from the 
sanatorium. 

The patient was admitted to the Strong Memorial Hospital in July 1957, 
with a total weight loss of 54 pounds. He was chronically ill. Serologic studies 
were obtained as shown in Table 1. Therapy with intravenous amphotericin B 
was begun on July 21 in an initial dose of 0.25 mg. per kg. of body weight, di- 
luted in 1000 cc. of 5 per cent glucose in water, administered as a slow intrave- 
nous infusion over a period of four to five hours. The daily dose was increased to 
0.5 mg. over the first week. Daily infusions were interrupted from September 1 
to 11, because of laparotomy necessitated by a recrudescence of symptoms sug- 
gestive of peptic ulcer. Treatment with amphotericin B was reinstituted on 
September 11 and continued to October 13. In all the patient received 68 doses 
of amphotericin B for a total of 1640 mg. over a period of two and a half months. 
He also received orally 2 gm. of Gantrisin for 19 days from July 24 to August 12, 
in daily doses. 

An immediate systemic reaction to the amphotericin B was present early in 
the course of the patient’s therapy. This was manifested by a severe shaking 
chill occurring initially one to two hours after the beginning of the infusion and 
lasting 20 to 30 minutes. Associated temperature spikes as high as 40°C. were 
observed. After three weeks no more chills occurred. It was found that the oral 
administration of 0.650 gm. of sodium acetylsalicylate at the beginning of the 
infusion, repeated at the first symptom of a chill, frequently aborted the reaction 
to the drug. 

By November 19, five weeks after the conclusion of therapy, a urea clearance 
of 79 per cent was shown. Three months after the patient had received his last 
medication and was discharged from the hospital, he was afebrile, and subjec- 
tively and objectively free from signs of active histoplasmosis. 
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Amphotericin B is an antifungal agent offering much promise for the treat- 
ment of deep mycoses. It is produced for oral and intravenous use. The drug is 
insoluble in water and hence intravenous administration of the suspension must 
be carried out slowly and with caution. In its present form, the drug is chemically 
irritating and tends to produce a phlebitis in the veins used for administration, 
but no serious complications otherwise seem to attend its use. 

In the present case, although positive cultural evidence was not obtained, the 
clinical picture, biopsy evidence with morphologic demonstration of the fungus, 
and high antibody titers serve to confirm the diagnosis of histoplasmosis beyond 
reasonable doubt. A positive histoplasmin skin test indicates only past or present 
infection. The serologic evidence, however, is of much greater significance. The 
fall in titer from previously very high levels with clinical improvement under 
therapy is considered highly significant in this case. 

Further clinical trial of amphotericin B in the treatment of histoplasmosis 
appears to be indicated. 


Comment: Diagnosis of histoplasmosis was made in this case by biopsy with morpho- 
logic demonstration of the fungus and high antibody titers. The presence of a positive 
histoplasmin skin test indicated only past or present infection. The serologic evidence, 
however, is of much greater significance. It is gratifying to learn of the beneficial results 
from amphotericin B after adequate antituberculous therapy had failed. The ampho- 
tericin B was given intravenously as an initial dose of 0.25 mg. per kg. of body weight di- 
luted in 1000 cc. of 5 per cent glucose in water as a slow intravenous infusion over 4 to 5 
hours. The dose of amphotericin B was raised to 0.5 mg. per kg. daily. It is questionable 
whether this dose would penetrate into the ocular tissues and fluids but it is encouraging 
to note the improvement which occurred in this patient with this specific medication 
against histoplasmosis as this is a potential etiologic factor in uveitis. 

Irvine H. LEopoitp 


EXPERIMENTATION IN MAN 


Henry K. BEECHER 


The Anesthesia Laboratory, Harvard Medical School at the Massachusetts General 
Hospital, Boston, Massachusetts 


J. A. M. A., 1959, 169: 461-478 


Experimentation in man for scientific purposes is as old as recorded history. 
The need for constant examination of the procedure is equally ancient. This is 
required by progress in science and by the advance of ethical and moral concepts. 

In most cases, the problems of human experimentation do not lend themselves 
to a series of rigid rules. Although one purpose of the present study is to set down 
views, concepts, and even “rules’’ that have been accepted by one group or 
another, this is done so that the investigator, troubled by a given problem, can 
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find references to past thinking on this subject, and so that he can have a frame- 
work against which he can measure his problems in terms of the experiences and 
conclusions of others in similar situations. 

Finally, it can be said that, while human experimentation has accompanied 
the practice of medicine from times of antiquity, the current concept of medical 
research has not really been presented as such to the courts. As the courts have 
understood it, human experimentation has not been, nor is it now, legally recog- 
nized as a legitimate part of the physician’s activities. The universal and long- 
standing recognition that research is essential to the advancement of medical 
science and the newer recognition that some aspects of basic science cannot ad- 
vance without it have led to a correct, although still extralegal, expansion of 
human experimentation. Curiously, such work, when well conceived and soundly 
conducted, is everywhere recognized as being properly within the ethical and 
moral concepts of our time; yet it remains outside legally. Legal inclusion will 
depend on an understanding of all the facets of the problem. 

Comparatively recent developments in medicine and changes in emphasis give 
added weight to an examination of human experimentation at this time. Although 
prior experimentation in animals is absolutely necessary when possible, the cru- 
cial study of new techniques and agents must be carried out in man. The extraor- 
dinary skill of the organic chemist and the biologist, working together in 
identifying active agents in natural products, and the chemist’s progress in 
creating new and promising compounds, which must ultimately be tried out in 
man, throw an exceptionally heavy load on the experimentalist. Man as the final 
test site has come into prominence only in recent decades. The current develop- 
ment of human biochemistry, human physiology, and human pharmacology has 
made it plain that man is the “animal of necessity” here. In addition, the truly 
basic scientist has a new interest in human experimentation which becomes 
clear when the investigative scientist’s goals are considered. These goals are 
many, and in many aspects they are like those of the practitioner in their ulti- 
mate purpose. The investigator is concerned with health and its preservation 
and the betterment of life, as well as with the causes and consequences of disease, 
the mechanism and relief of its symptoms, correction of its signs, prevention of 
lasting effects of disease, and the very eradication of disease itself. Activities 
directed toward these ends involve, very often, alteration of function of the body 
or the mind, in health or in disease, “directly or indirectly, in individuals or 
groups, primarily for the advancement of ... human welfare. Although use of a 
procedure or its withholding may directly benefit the person involved, its basic 
purpose is for elucidation and generalization” (Ladimer, 1957). When possible, 
investigation begins in animals but must finally be applied to man. 

The goals mentioned are ancient ones. There is also a new one or, more ac- 
curately, a newly recognized one. In the last decade or so, it has become increas- 
ingly clear that the study of disease in man can have a deeper meaning than was 
once believed to be the case: some parts of basic scientific advance (using the 
term in its classical sense) are utterly dependent on disease. To cite only one of 
the many examples that come to mind, the anatomy of the central nervous 
system has been learned, in significant part, by study of cerebrovascular acci- 
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dents. Such diverse matters as the discovery and understanding of vitamins, the 
development of microbiology, and even the advance of genetics in the study of 
hereditary factors in disease leave no room for doubt that truly basic science 
can be advanced by a study of disease processes. Awareness of this fact leads to a 
further extension of human experimentation. These introductory remarks can 
be concluded with the comment that prevention of experimentation can also be 
an experiment, even a very dangerous one, as, for example, the withholding of 
treatment of a control group. 

Eventually, the broad gap between the law of the land and its interpretation, 
on the one hand, and scientifically, ethically, and morally sanctioned experi- 
mentation in man, on the other hand, must be narrowed, if not closed. This 
legal development can be helpful and directed toward progress or it can be 
harmfully restrictive. Which it is to be will be determined by the breadth of 
understanding shown in dealing with this complex subject. 

Since only physicians can accept the responsibility for human experimenta- 
tion, beyond the simplest procedures, the oath of Hippocrates has been a basic 
guide. The physician agrees to work to the best of his ability for the good of his 
patients and to “abstain from whatever is deleterious and mischievous.” As 
Claude Bernard put it a century ago: In the field of experimentation “Christian 
morals forbid only one thing, doing ill to one’s neighbor.” In terms of principle, 
these elevated sentiments possibly say all that is necessary. The writer, in com- 
mon with many other investigators, has sought a practical spelling-out of the 
principle involved. Among the various attempts to do this that are described 
by him in the original article are 10 points of the Nuremberg Code, the Declara- 
tions of Geneva and Rome (in which, however, nothing is said directly about 
experimentation), the Views of the United States Public Health Service, the 
Views of French Academies, the British Views as stated by J. M. Mackintosh, 
the views of the Catholic Church as stated by Pope Pius XII, the requirements of 
the American Medical Association, the statements made by Wiggers, and the 
World Medical Association’s summary of a long report prepared by the Public 
Health Council of the Netherlands, which was submitted to that country’s 
Minister of Social Affairs and Health on October 10, 1955. After defining human 
experimentation as any “intervention in the psychic and/or somatic integrity 
of man which exceeds in nature or extent those in common practice,” this report 
presents an elaborating discussion and summary of reasonable practices. These 
fall under the three headings of (1) approval of the subject, (2) risk, and (2) 
standards. First, with reference to the approval of the subject, it is generally 
agreed that if the experiment is not solely, primarily, or to any degree a direct 
benefit to the subject, his approval is required. This approval should neither be 
conditioned by idealistic impulses (nurses and medical students); nor by special 
conditions (prisoners, etc.). Certain modifications of this rule may be permissible 
in specific circumstances, e.g., when a physician undertakes “‘new treatment” on 
his own patient. Secondly, risk is defined as ‘‘any danger that is greater than the 
inevitable peril.’’ Surgical procedures inevitably involve a risk; similarly, proper 
investigation and use of powerful new medicaments cannot be carried out with- 
out a degree of inevitable risk to the patient. Here again, circumstances may re- 
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quire certain well defined distinctions and modifications. Finally, the Committee 
recommends the following guarantees and standards to govern individual con- 
science in making decisions, to insure the use of acceptable scientific procedures, 
and to provide all the precautions necessary: (1) study of relevant publications 
to avoid unnecessary repetitions of experiments; (2) the physicians conducting 
experiments should have special knowledge of the problem and be completely 
responsible; (3) good organization and execution; (4) every available aid for 
special or emergency treatment of the experimental subject should be available. 

Before experimentation, the following points should be considered: (1) Can 
the experiment, wholly or partly, be carried out on animals? (2) What is the 
minimum requirement to obtain the observation? Is its importance and dura- 
tion ethically justifiable? (3) What is the minimum requirement in altering the 
conditions of the experiment? (4) Are the requirements for the observation and 
the alterations of conditions the same? (5) What arrangements are planned? Is 
the project the fruit of mature thought and expert advice? (6) How will the 
results be used in obtaining a definite conclusion? 

Risk, inconvenience, or pain for the subject should be governed by these 
principles: (1) The investigator’s responsibility is more important than the 
willingness of the subject to accept the conditions. (2) The investigator should 
consult other experts on the research project in order to intensify the sense of 
responsibility. (3) The subject must be fully informed and must consent freely. 
(4) If considerable risk is involved, the experiment is not in accord with the 
object and purpose of medicine. (5) A practicing physician should not become 
an investigator on his own patient if the experiment involves danger—in such 
case, a body of advisers should be consulted. (6) Experiments should be discon- 
tinued if the subject so desires or if unexpected danger is encountered. (7) Any 
suffering or danger not strictly inevitable must be prevented. (8) Experiments 
which involve dangerous risks, inconvenience, or pain are not approved on 
children, old people, the insane, or prisoners in institutions. All experiments on 
the dying under any circumstance are disapproved. (9) The “utmost restraint” 
must be exercised in experiments on patients deemed to have an incurable 
malady, even though they volunteer as subjects. (10) Unnecessary examinations 
should be avoided, and diagnostic activities that may be dangerous are justified 
only if they result in effective therapy. In routine examinations new methods 
that are dangerous should be strictly limited. 

The following additions to this statement of recommendations are suggested 
by the author: (1) Patients who are soon to die or who are in imminent danger 
of death should not be considered suitable subjects for research unless it is 
intended to benefit themselves; otherwise, potentially useful procedures might 
be unjustly blamed and the reputation of the investigator damaged. (2) As a 
general principle, subjects with an unrelated disease should not be used in 
investigations involving another disease. 


Comment: Many of the readers of this Journal are individuals who are undertaking 
clinical investigations of new preparations. It would seem helpful to all of them to review 
this subject, to refresh their thinking on the many important aspects of this undertaking. 
Irvine H. LEopoLtD 
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PHARMACOLOGY 
NEWLY FOUND ACTION OF COCAINE 


THEODORE KoppaNyI AND GLORIA COMULADA FEENEY 


Department of Pharmacology, Schools of Medicine and Dentistry, Georgetown 
University, Washington, D. C. 


Science, 1958, 129: 151-152 


Hitherto cocaine has been considered only as an adrenergic potentiator. A 
chance observation disclosed a completely new and entirely unexpected potenti- 
ating effect of cocaine on acetylcholine responses. It was found that cocaine in 
this series of experiments acted as an apparent cholinesterase inhibitor in vivo, 
augmenting various acetylcholine effects. It is known, however, that cocaine is 
not only devoid of anticholinesterase activity but that it actually activates 
pseudocholinesterase in vitro, and this only at concentrations well above pharma- 
cological levels. 

Cats under a-chloralose (80 mg./kg.) anesthesia were used; all drugs were 
administered via the femoral vein. In each cat, three control responses of 1, 2, 
4, 8, and 16 yg. of acetylcholine (per kg.) on the nictitating membrane, blood 
pressure, and the heart rate were recorded. After this, 3 mg. of cocaine hydro- 
chloride (per kg.) was administered. After a latency period of 60 seconds’ dura- 
tion, cocaine (3 mg./kg.) itself caused the membrane to respond with a sus- 
tained, increased tension. The alteration of the baseline occurred whether or 
not the cervical sympathetic trunk was severed or the animals were adrenal- 
ectomized. The increased tension produced by cocaine is in itself an interesting 
phenomenon. If cocaine potentiates membrane contractions, this increased ten- 
sion would militate against maximum potentiation. Cocaine produced a po- 
tentiation of the contractions of the nictitating membrane induced by acetylcho- 
line even when no acetylcholine response was observed on the nictitating 
membrane prior to the administration of cocaine. 

In the latter part of the experiment, hexamethonium ion (10 mg./kg.) was 
administered to every animal; this abolished the preganglionic cervical sym- 
pathetic stimulation but did not abolish and occasionally even potentiated the 
height and duration of contractions of the nictitating membrane induced by 
acetylcholine. The last step in the experiment was the intravenous injection of 
100 ug. of atropine (per kg.), which abolished the nictitating membrane, vaso- 
depressor, and cardiac effects and did not convert the acetylcholine responses 


173 





174 SURVEY OF OPHTHALMOLOGY 


TABLE 1 


Cocaine Potentiation of Typical Effects of Small Intravenous Doses of Acetylcholine 
on Nictitating Membrane and Mean Arterial Pressure Responses of Cat 
(Averages of data obtained from 10 cats, including 2 adrenalectomized animals) 



































Control Experimental 
peers) Cocaine, smgnfeg, | Coringeiitionl | Hessmeconium, 
Amount Range | 
Amount Range | Amount Range Amount Range 
Height of contractions of nictitating membrane (mm.) 
2 0.28 0-1 3.2 0-7 10.0 10 9.6 6-17 
4 1.6 0-6 4.7 0-10 7.6 0-14 13.2 9-18 
8 2.4 0-7 9.2 3-17 10.9 9-21 17.7 15-21 
16 4.4 2-10 19.6 5-29 30.1 26-40 | 24.5 18-30 
Vasodepressor effects (mm. Hg) 

2 40.5 10-60 56.0 20-70 60.0 60 26.0 2-50 
4 53.8 12-82 57.6 20-92 79.8 64-90 38.4 14-50 
s 43.9 8-70 59.8 20-90 58.1 45-80 53.5 18-70 
16 49.4 8-70 69.4 18-110 79.0 64-90 48.8 20-80 


























into pressor effects. This proves beyond doubt that we are not dealing with 
“‘nicitinic” and allied effects of acetylcholine. 

A positive explanation of the results reported in the present paper is not readily 
available. The possibility exists that cocaine may somehow enhance the response 
to small doses of acetylcholine by potentiating circulating epinephrine, which in 
turn acts on acetylcholine. The most likely explanation which has been and will 
be further studied by the authors, is that cocaine changes the permeability of 
membrane to ions, since even in the case of sensitization of the sympathetic 
nervous system to epinephrine, inhibition of monamine oxidase or other enzymes 
is doubtful. A recent paper by J. W. Thompson (J. Physiol., 1958, 141: 46) shows 
close agreement between cocaine effect on acetylcholine in situ and in vitro. 


Comment: This observation that cocaine augments appreciably the effects of small 
doses of acetylcholine on the nictitating membrane in intact, anesthetized animals sug- 
gests that the previously accepted explanation of the action of cocaine has to be reviewed. 
It has been apparent that the mechanism of the mydriatic action of cocaine is not fully 
understood. It is known that the pupil of the cocainized eye still responds to light and 
that pilocarpine and physostigmine still produce miosis, and that if the action of atropine 
is superimposed on that of cocaine further mydriasis occurs. It is also known that cocaine 
enhances the mydriatic action of atropine. The action of pilocarpine and physostigmine 
can be explained in light of the observation of Koppanyi and Feeney that cocaine now 
seems to be able to potentiate the activity of acetylcholine. Perhaps it also potentiates the 
action of pilocarpine and similarly the acetylcholine which is formed and protected by the 
anticholinesterase agent such as physostigmine. This potentiating effect on the action of 
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acetylcholine does not seem to be great enough to overcome the block produced by locally 
instilled atropine in the presence of a cocainized pupil. It is possible, as suggested by the 
authors, that cocaine may somehow enhance the response to small doses of acetylcho- 
line by potentiating circulating epinephrine which, in turn, acts on acetylcholine or 
that cocaine is acting to alter the permeability of the membrane to ions. 


Irvine H. LEopotp 
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UNIVERSITY OF CALIFORNIA MEDICAL CENTER 


San Francisco, California 


This month’s visit is to the University of California Medical Center in San 
Francisco. Since San Francisco is such a distinctive city, we feel that it will not 
be out of order if this visit is a bit distinctive. Thus, we present Dr. Frederick C. 
Cordes’ stimulating ideas on “Present Day Trends in Residency Training in 
Ophthalmology” and the ‘Essential Elements of an Adequate Residency Train- 
ing Program” as the main part of this article. (The latter is taken in part from 
Dr. Cordes’ paper presented in 1956 at the Pan-American Association of Oph- 
thalmology.) 

Information and comments about the activities and facilities of the University 
of California Medical Center reduced to synoptic form and brief comments on 
the staff members follow the main part of the article. Eprror. 


PRESENT DAY TRENDS IN RESIDENCY TRAINING IN OPHTHALMOLOGY 


This discussion primarily concerns the present day trend in residency training 
in ophthalmology in this country; the program of the past is reviewed and a few 
comments on the training program of the future are presented. 

In the latter part of the 19th century there were only a few residency positions 
available in the United States. These were in specialty hospitals and infirmaries 
such as the New York Eye and Ear Infirmary, the Manhattan Eye and Ear 
Hospital, the Massachusetts Eye and Ear Infirmary, the Wills Hospital, and the 
Illinois Eye and Ear Infirmary. These institutions were not associated with 
medical schools because the medical centers felt themselves under no obligation 
to teach the specialties. It was only the favored few who were able to obtain 
appointments in these institutions. It was also customary at that time for the 
practitioner to do eye, ear, nose and throat. The remainder had to obtain their 
training by other methods. One of the best of these was training abroad and of 
these the training in Vienna was regarded as probably the best. The time spent 
there varied a good deal depending upon the man himself and whether or not he 
had had some training before going abroad. Those who had had no previous 
experience and who wanted to obtain good training planned to stay for a year. 

The courses given were controlled by the A. M. A. of Vienna. When sufficient 
students wanted a given course the A. M. A. arranged for the course with the 
desired instructor and paid him $5.00 an hour irrespective of the number of stu- 
dents taking the course. Even though the clinics were ‘one man clinics’ the 
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chief never gave the courses. These were given by the younger man, the resident, 
in his clinic. The dozent, a senior resident and the first assistant to the chief of 
clinic gave many of these courses. The rest were given for the most part by the 
younger men. For a young man to receive recognition in ophthalmology it was 
necessary for him to work in the clinic for many years during which his research 
work was acceptable. This might lead to the position of dozent and from this 
position he might be “‘called” to head one of the smaller departments of ophthal- 
mology in other parts of the country or abroad. In order for him to do this it was 
necessary that he earn additional money to live on. This he could do by teaching 
Americans. However, for him to be asked to give courses, it was necessary that he 
could speak English well and that the course he gave be worthwhile. If this were 
not true he was quickly ‘“‘boycotted” by the American students. The result was 
that by and large the teaching was good. 

When a new student then arrived in Vienna he went to the A. M. A. of Vienna 
where he registered and declared his choice of subject for instruction. Invariably 
a course was just about to start, perhaps even in several subjects, so he was urged 
to join the group as it would be cheaper with more students. Thus, on the first 
day of instruction, he might be signed up for a course in motility before he even 
knew there were extraocular muscles. He always intended to take that course 
over but somehow as the months passed he never got around to it. By the time 
a year had gone by, however, he had acquired a good deal of knowledge and 
returned to the United States with a large certificate signed by most of the uni- 
versity faculty and became known as a Viennese trained specialist. His surgery 
was learned by standing around the table watching the hofrat operate and by 
operating upon pigs’ eyes under the direction and instruction of the diener, the 
personal assistant to the chief. The chief in the clinic always did all of the surgery. 
The first assistant who had been in the clinic for years was allowed to operate 
when the chief was on vacation. There were a favored few who were able to ob- 
tain good surgical experience. 

The man who got the greatest amount of benefit out of going to Vienna was the 
man who had had some training in the specialty before he went to Europe. With 
this background he was able to absorb the teaching as it was presented. 

In addition to Vienna there were other centers on the continent and, of course, 
there was Moorfields in Great Britain, and the center in Edinburgh. 

Another method of obtaining a training was through preceptorship. The young 
man became an assistant to a clinical ophthalmologist and worked with him in 
his office and helped him in his private practice. If the preceptor discussed the 
cases and guided the reading and study, the training obtained was a good clinical 
one. These men often went to Europe, especially Vienna, for three to six months 
to complete their training in the more didactic subjects, such as pathology. While 
a good training could be obtained by this method it was hard work. It meant 
that after working all day in the office the trainee went home, tired usually, and 
sat down to study. About 15 years ago I examined such a candidate in the board 
examination and found that he received the highest grades given that year. He 
had been with a man in Texas, in a small town, who every night after the office 
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hours were over, sat down with the preceptee and went over the cases of the 
day and discussed them and advised in regard to the reading to be done. This 
young man was the exception, however, rather than the rule. 

Another type of practitioner of the past was the so-called ‘“6 weeks specialist.” 
He was usually a general practitioner who had accumulated some money and 
was tired of the routine of general practice. He went to one of the eye, ear, nose 
and throat colleges where he could study for 6 weeks to 3 months and come back 
as an eye, ear, nose and throat specialist. I need hardly comment on the average 
ability of these men. I have, however, learned not to use the term ‘‘6 weeks spe- 
cialist”’ except in the proper company. Last year when I wrote that ill advised 
editorial on the surgical examination I mentioned the “6 week specialist” and, 
as a result received a blistering letter from one of them who assured me that as 
the result of long experience they often developed into good men. He did not, 
however, say how many eyes were ruined in this process. Following the establish- 
ment of the American Board of Ophthalmology, and its recognition, this type of 
practitioner disappeared. 

There is one more type of practitioner I want to merely mention; namely, the 
general practitioner who took a short course in refraction and examined patients 
for glasses and collected his commission from the optician. His work was usually 
pretty bad and, with regularity, he overlooked such conditions as glaucoma. 

The beginning of the residency training program as we know it started when 
the medical schools realized their responsibility in the field of postdoctoral train- 
ing. Up to that time the function of the professor of ophthalmology was to run 
the clinic with some voluntary help, which often included preceptees, and teach 
the medical students the general care of eyes. As a student, my class had an 
hours’ lecture on ophthalmology every week during our junior year. These lec- 
tures covered the material in May’s book. In our senior year we also spent con- 
siderable time in the eye clinic. 

The recognition by the medical schools that ophthalmology was a separate 
specialty to be taught in the postdoctoral program of training was, in part, the 
result of the changes that took place in the specialty itself. The advent of the 
American Board of Ophthalmology was a big factor in separating ophthalmology 
and otorhinolaryngology. As a result, ophthalmology developed a much broader 
outlook and with greater knowledge in the field in perimetry and a better under- 
standing of the fundus changes in disease, the ophthalmologist considered him- 
self a more important factor in the over-all picture of medicine. The development 
of the practical electric ophthalmoscope in 1913 and its more generalized use by 
the internist, the neurologist, the neurosurgeon, and the general practitioner 
developed a closer cooperation between the men in other fields and ophthalmol- 
ogy. All of this tended to make the ophthalmologists look upon his specialty as 
a part of the general field of medicine rather than an isolated specialty. It also 
made the medical school look upon the training program with greater favor. 

When the residency training programs were first begun they were carried out 
by clinicians who were in private practice and who devoted a portion of their 
time to the training program usually without compensation. The resident was 
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told what to study in anatomy, pathology, and physiology as a part of what we 
now Call the basic science program. There were very few places that had labora- 
tories for eye pathology and often the slides were some that had been gathered 
in Europe. The need for a planned course or training in the basic sciences soon 
became apparent and it was De Schweinitz and his group, who in Philadelphia, 
developed a year’s course in the basic sciences in ophthalmology to be followed 
by a hospital or clinic residency. Additional courses were established in Harvard, 
Northwestern, Washington University in St. Louis, and a number of other places, 
Many of the university medical schools required such a basic course before start- 
ing training. The training given these men was then primarily clinical with the 
object in mind of training men who would go into private practice and take care 
of patients. 

With the development of the residency program of the medical schools came 
the gradual establishment of eye pathology laboratories, often with funds ob- 
tained from patients. Up to this time very little research was being done by 
ophthalmologists in America; in fact, when the Association for Research in 
Ophthalmology was founded in Detroit at the time of an A. M. A. meeting, it 
was founded primarily by ophthalmic practitioners. 

In many of the medical schools the department was in charge of a part-time 
clinical ophthalmologist. These men are rapidly becoming a thing of the past 
and as they have been replaced by various types of geographically full-time men, 
research laboratories have become more available. Thus, at the present time, the 
research in ophthalmology carried out in this country is among the best in the 
world. 

As the medical school type of residencies continued to develop and improve, 
especially their laboratory facilities, the basic sciences have been taught in these 
institutions. The result has been that most of the basic science courses that 
flourished in the 30’s and 40’s have been discontinued. One of the most popular 
that still exists is the Lancaster Course that is given each summer in Maine and 
which is required by some residencies that have no basic science teaching facil- 
ities. 

The medical school residency program developed along two main lines. In the 
first, the European concept that the department consisted primarily of one man 
who dominated the entire picture was followed. The professor of ophthalmology 
became a full-time man who trained younger men, with particular emphasis on 
institutional type of practice; research and didactic medicine received a good 
deal of attention. An example of this type was O’Brien at the University of 
Iowa. From such an institution came a number of brilliant men who went on in 
research and teaching in other medical centers. Such outstanding men as Swan 
and Braley, who have gone on to become heads of departments are from the 
University of Iowa. The Wilmer Institute (see Survey or OPHTHALMOLOGY, 
1959, 4: 33) is another example of this type of institution. In these institutions 
the clinical work and research were all done under the direction and guidance of 
the same man. 

The second type of institution is represented by the Eye Institute of Columbia 
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University, established by Dr. John Wheeler. Wheeler was primarily a clinician 
and made a division between the clinical subjects and research. The research was 
set up under a separate director who was principally interested in research and 
who was encouraged to act independently. Dr. Phillips Thygeson was the first 
director of research. He was followed by von Sallmann, and now Smelizer is the 
director. It is unnecessary to comment on the worthwhile research that has come 
out of that laboratory. In the clinical subjects Wheeler took promising younger 
men and saw to it that they had additional training in some phase of ophthal- 
mology and developed these men to the point where they became authorities in 
their field. He never hesitated to get the advice of these men in his own practice. 
From this system developed men who became authorities in some phase of 
ophthalmology; such men as Dunnington, Reese, Kirby, Castroviejo and Hardy, 
are representatives of this training. 

A similar type of department has been established at Harvard with its Massa- 
chusetts Eye and Ear Infirmary and the Howe Laboratory. Following John 
Wheeler’s advice, an attempt has been made to develop a similar type of program 
which includes our good fortune in having the Proctor Laboratories and the 
Heller Laboratories of the Department of Ophthalmology, University of Cali- 
fornia. 

In addition to the academic type of men who have been mentioned, these 
institutions have also developed and trained good clinicians who have gone into 
private practice. 

What is the present tendency in the residency training program in ophthalmol- 
ogy? There is no question that there is a tendency to put full-time men in as 
heads of departments. Recently these have been young men who have just fin- 
ished their residencies and, in most instances, they were men who were primarily 
interested in research. The most recent of these is the new head of the depart- 
ment in Miami. In some institutions there is the plan to make all of the men on 
the staff at least geographically full-time. 

In most institutions however because of the economic situation this is not 
possible, so there is a portion of the staff that is clinical and part-time. This, in 
my opinion, is important, for the trainee needs instruction in the care of patients 
in private practice; the clinic is a type of work such as that encountered in private 
practice. 

Another tendency that is apparent is that the Federal Government is taking a 
hand in the training programs. It is giving training grants and is encouraging the 
institutions to devote their efforts in turning out full-time teachers rather than 
practitioners of ophthalmology. They encourage the payment of larger stipends 
to these men who it is assumed will go into teaching; the funds for this come 
from the federal government. At the University of Iowa all residents in ophthal- 
mology will be on the increased stipend with the understanding that they are all 
going into academic ophthalmology. This tendency is not entirely satisfactory 
as it forgets the fact that the primary interest of these institutions is in turning 
out men who are going to be able to care for patients in their communities. 
There are several objections to the plan. In the first place, it could tempt 
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younger men to agree to the program in order to receive the extra compensation 
knowing that later all they have to say is that they now feel they are not qualified 
to become teachers. Also, if such a program were followed the field would soon be 
saturated. The deans have a valid objection, which is also foreseen by regents; 
namely, if the government continues to supply the “soft money” it would put 
the schools in a very bad position if the economics or the missile program sud- 
denly resulted in the “‘soft money”’ being withdrawn. It would mean the discharge 
of personnel in time of stress. It was of interest that in a very recent meeting in 
Washington, attended by the committee and the chairmen of the training grants, 
the majority felt that one could not tell whether the average resident was inter- 
ested in academic medicine until he had been in training for some time. A more 
realistic approach would seem to be to choose from the residents in their last or 
next to last year any that seem to have exceptional academic ability and have 
them stay on for further training at a stipend that would be attractive to them. 
One of the encouraging things that resulted from the Washington meeting was 
the fact that the federal government is willing to subsidize younger men develop- 
ing in the role of good part-time teachers. 

A further tendency that is becoming apparent is that the special training insti- 
tutions such as New York Eye and Ear Infirmary will have to be attached to some 
medical school to survive. Examples of this are Massachusetts Eye and Ear In- 
firmary which is part of Harvard Medical School and Illinois Eye and Ear 
Infirmary which is now part of the University of Illinois. 

The more generalized insurance programs have resulted in the reduction of 
clinic material all over the country. This means that there is much less surgical 
material available to teach surgery to the residents. It is true that some of this 
insurance practice does come to the clinic and is taken care of there but the mate- 
rial is not too great. Incidentally, the fees collected from this work up to the 
present time have been going into our residents fund. In the future it will prob- 
ably go into a general fund of the medical school and not be given to the depart- 
ment which does the work. 

What this lack of surgical material is doing is apparent when one studies the 
surgical list of the candidates that come up for their American Board Examina- 
tions. Over a period of two years I studied these lists. Fifty per cent of the men 
had done less than 25 cataracts, 5 or less cases on glaucoma procedures, and 12 or 
less operations on motility. This would indicate that there will be a dearth of 
surgical material for the proper training of the ophthalmic surgeon. It also war- 
rants emphasis being placed on the value of assisting in the development of the 
surgeon. In the past when it was customary for the chief of a department to do 
all the clinic surgery it was the practice with pigs’ eyes and the training obtained 
by careful observation during assisting at surgery that made it possible for these 
men to start doing surgery when their training was completed. 

For obvious reasons it is impossible to predict the residency training of the 
future with any degree of accuracy because of the many factors involved. These 
include not only the economics of the future but also the possibility of a scarcity 
of clinical material as we know it. 
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It would seem to me, however, that the following guess might be a reasonable 
projected department of the future with its residency training program. 

First of all, there will be a full-time chairman who will be primarily a clinician 
and skilled surgeon, with an interest in research; although he may personally do 
little research, he will be in a position to perhaps suggest it and be interested 
enough to promote it. He will also have sufficient administrative assistance. 

In addition, there will be perhaps one other full-time faculty member who 
will have particular interest in teaching. The staff will be further implemented 
by well trained part-time help who have had special training in some phase of 
ophthalmology and who will be on part-time salary. These men will supplement 
the clinical and basic science teaching of the residents. 

There will also be sufficient laboratory space for the basic science laboratories 
that are necessary and an adequate pathology department with space for the 
residents. Then there will be research laboratories operated under a director of 
research who works in conjunction with the clinical sides but in control of re- 
search. Although he will have a place in the teaching program, his efforts will be 
confined primarily to research. 

What will be the training program of the residents? I visualize it being prima- 
rily in its present form for all trainees for a three-year period. There would prob- 
ably be less surgery, but enough to permit the resident at the end of that time to 
perform the usual more commonplace surgical procedures. It may perhaps be- 
come necessary that insurance patients of certain types be used under very care- 
fully controlled supervision. The number of cases each resident does would prob- 
ably have to be numerically planned. In addition during his residency each 
resident would be assigned some time to the research laboratory which would 
give an opportunity to discover those who had natural ability in or adaptability 
in research. During this time the stress would be on a training that would fit the 
resident at the end of that time to go out into private practice and adequately 
care for patients. All of the training to this point would be supported by Univer- 
sity funds. 

At the end of the third year a resident who had shown unusual ability in surgery 
would stay on for further training in surgery, particularly in the more unusual or 
uncommon types of surgery. During this time, probably two years, he would 
devote his study to surgery, anesthesia, and postoperative care and would carry 
out some experimental surgery. At the end of such training the man would be 
qualified as an ophthalmic surgeon. During this time he would be adequately 
supported by funds comparable to those now available from the National Insti- 
tutes of Health. 

There might also be the occasional resident who showed good teaching ability. 
This man could obtain an extra year of training to help develop him into a good 
part-time teacher, and be supported by similar funds. 

The occasional resident who showed outstanding ability in the field of academic 
medicine would be asked to stay on for an additional two years; during the first 
year doing surgery and during the second year concentrating on teaching and 
administrative work. If a full-time teaching position were available he would be 
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qualified to accept it. If, on the other hand, this were not possible he would be a 
good part-time teacher and, in addition, would be well qualified to enter private 
practice as an ophthalmic surgeon. These extra years also would be supported by 
federal or state funds. 

Under these conditions if it became necessary to withdraw federal or state aid 
for these advanced programs, it could be done with the least possible harm to any- 
one. 

Finally, there would be the occasional resident who during his training and in 
his previous work revealed exceptional ability in research. In this case, plans 
would be made so that at the end of his regular residency he would go into the 
research laboratory to work under competent research workers and be taught to 
do scientific research. He would be subsidized by the federal funds of adequate 
amount so that he and his family had a comfortable living. This should be guar- 
anteed for a five-year period. There would be no fear of an oversupply of these 
men as research men of outstanding ability are not a drug on the market. 

This plan then would establish a training program for good practical ophthal- 
mologists who took care of patients as such primarily and to whom the care of 
the patient rather than an academic interest came first. It would also provide 
for the development of academic ophthalmologists both as full-time teachers or 
heads of departments as well as good part-time teachers. Further, it would pro- 
vide for the training of research ophthalmologists who are so necessary in the 
future development of our new way of life. 


ESSENTIAL ELEMENTS OF AN ADEQUATE RESIDENCY TRAINING PROGRAM 


It must be borne in mind first of all that a residency program cannot be set up 
overnight; it must be developed gradually on the basis of long-term planning. A 
three-year training period should be regarded as minimal, and in some institu- 
tions the facilities may make it possible to offer a fourth year, or fourth and fifth 
years, to one or more of the three-year men. 


The Teaching Staff 


The first thing to be considered is the development of a teaching staff. In 
Europe, and in some institutions in the United States, the eye service is primarily 
a one-man organization. In a department of any size, however, this can hardly 
be satisfactory; the chairman finds more and more of his time taken up with 
administration and less and less of it available for teaching. Dr. John Wheeler 
advised the development of a staff of which each member would be responsible 
for teaching a certain subject. He felt that under such a system each staff man 
would make a serious effort to cover his subject so well that when the resident 
took his board examination in it he would not fail. Under this system, which I 
followed at the University of California, every man on the staff takes pride in 
his teaching and has a definite sense of responsibility that encourages regular 
attendance. 

Many of the present staff men in our department are one-time residents who 
showed outstanding ability and were sent, away, during or after their residencies, 
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for special training in the subjects in which they were most interested. It has 
been possible to obtain outside support, as through the Heed Fellowship, for 
example, for this kind of special training. This has tended to create a staff of 
“sub-specialists” who are available to their colleagues for advice on patient 
problems related to their own special interests—an extremely helpful source of 
consultation that sharpens each man’s awareness of the new developments in the 
various phases of ophthalmology and makes him in turn a better teacher. Staff 
members are also encouraged to attend local and national society meetings to 
broaden the scope of their teaching and to keep them from becoming provincial 
in their thinking. 

Appointments to the staff should be made with care and should be limited in 
number so that to receive one is considered an honor. It seems to me that certain 
prerequisites should be regarded as essential for staff membership. The good 
staff man must be well trained and eager to continue improving his knowledge. 
He must be dependable so that his presence on his scheduled days can be counted 
upon; only an unusually high type of man is likely to be willing to come regularly 
from any distance. The good staff man must not only be interested in teaching 
but must be a good teacher as well, and he must be willing to spend the time 
necessary to prepare his lectures properly even if they are to be given only to a 
small group. Above all he must be able and willing to work harmoniously and 
cooperatively with the other members of the staff. 


The Resident Staff 


The residents should be chosen carefully. Not only will they be part and parcel 
of the department for three long years, but in the long run the reputation of the 
department itself depends largely upon the men it trains. Experience has shown 
that the medical school record, and the record of the intern years and a personal 
interview provide a fairly accurate indication of what can be expected during 
the residency. 

The general health of the applicant should be inquired into since the residency 
in ophthalmology is a strenuous one. It has been my unfortunate experience to 
have two residents “break down” during their training periods; in both instances 
a year’s leave of absence was mandatory. An effort should also be made to deter- 
mine whether or not the applicant can take criticism and whether or not he gets 
along well with people. Nothing can destroy the smooth operation of a depart- 
ment more quickly than dissension among the residents. It is essential too that 
the resident have some financial backing so that in the event of a crisis his obliga- 
tions can be met; if financial worries arise, he will cease to do credit to himself or 
to the department. 

With regard to the number of residents, the advantages of having more than 
one are too obvious to mention. The most desirable number must inevitably 
depend upon the size of the institution, the size and nature of the community in 
which it is located, and the drawing power of the clinics to be serviced. In a three- 
year residency program it is convenient to have three residents, or multiples of 
three. At our institution we find twelve a very satisfactory number: four new 
men each year, four second-year men, and four third-year men. 
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The Training Program 


In the training of a resident, didactic lectures, supplemented by laboratory 
work and reading, should be nicely balanced with clinical and surgical exper- 
ience. The didactic lectures, on both clinical and basic science subjects, should 
serve as the residents’ study guides. They should be carefully prepared and as 
original as possible rather than mere resumes of Duke-Elder’s textbook or of 
some other standard work. The residents are quick to recognize the textbook 
lecture and to lose interest in it. Every Wednesday afternoon from 4:30 to 5:30 
a group of carefully planned lectures in the basic sciences are given to the resi- 
dents. 

To supplement these lectures there should be basic science laboratory facil- 
ities in optics, anatomy, microbiology, and pathology available to the resident. 
He should be encouraged to use these facilities, and in connection with all his 
work he should be encouraged to read. The residents in our department are 
advised to subscribe to at least one journal. It is difficult to keep up with the 
literature if one must walk some distance to a library, search there for a journal, 
and sign out for it. Too often, moreover, the number one wants has been with- 
drawn by another reader. A journal at home is always available, and this is im- 
portant to the residents, most of whom are married and spend a good deal of 
time at home. 

It should be stressed at this point that the clinical and surgical aspects of 
resident training must on no account be neglected. Experience has shown all too 
clearly that without adequate clinical experience a resident may be able to quote 
Duke-Elder verbatim and yet be unable to recognize the disease he has described 
when he sees it in a patient. By the same token he may be able to describe 
minutely the indications for a surgical procedure, and the details of the procedure 
itself, and yet be grossly inapt at the operating table. 

It may bear repeating, then, that the resident needs a balanced program of 
didactic lectures, reading, laboratory work, and clinical and surgical experience 
if he is to become a well-rounded ophthalmologist as a result of his resident 
training. 

The Curriculum 


The training routine that will be described in the following paragraphs is cur- 
rently in effect at the University of California School of Medicine and is the 
result of 30 years of personal experience with the residency problem in the field 
of ophthalmology. 

The First Year. During his first year the resident is assigned to work in the 
clinic every morning under the direction of one of the staff members and one of 
the third-year or “‘senior’’ residents. He starts from the very beginning to exam- 
ine new patients, to make his own diagnoses as best he can, and to express his 
opinion freely, however mistaken it may be. The case is then checked by the 
staff member in charge who can point out the resident’s mistake, if any, in diag- 
nosis or recommended treatment, and can usually tell why he has made it. A 
different staff man is assigned to the clinic each day and all new patients must 
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pass through his hands after the resident has worked up the case. The first-year 
man also assists the senior resident on ward rounds and is his second assistant in 
surgery. The surgical service is rotated so that each of the four new men is as- 
signed to it for three months of his first year. He has no obligations in the clinic 
and it has been found to work out best that during this time he also has the re- 
sponsibility ordinarily assumed by an intern. If he has spare time this can be 
devoted to the basic sciences. 

The Second Year. During the second year the residents are “farmed out’’ at 
Southern Pacific Hospital, San Francisco Hospital, Santa Clara County Hospital, 
and the Sacramento County Hospital. Under the direction of the staff members 
of these institutions they are able to broaden their ward experience and to begin 
their own surgery. While there would be certain distinct advantages in their 
remaining at the University for their entire training period, this rotation arrange- 
ment permits them to obtain surgical experience not otherwise possible for them. 
The material available at these neighboring hospitals, together with that at the 
University Hospital, makes it possible for each resident to have performed be- 
tween 75 and 100 cataract extractions, and a proportionate number of other 
surgical procedures, under careful supervision, during his three-year training 
period. While on this rotating service, moreover, he is still able to participate in 
a number of the training activities being carried on at the University Hospital. 

The Third Year. For their third year the men return to the University and are 
rotated through the various clinical and surgical services, each man having a 
four-month service in the hospital and operating room. 

The Clinical Subjects. In the teaching of the clinical subjects the residents are 
assigned in rotation to the services of the staff men in charge of the various 
fields. This is preferred over the system which permits the resident to follow a 
given patient from his first admission until he is dismissed, or until the resident 
has completed his service. Under the latter system he would become that pa- 
tient’s ophthalmologist during the period of his service, and this certainly has 
something to be said for it. In our opinion, however, there is an even more im- 
portant advantage in a system which insures the resident’s receiving adequate 
instruction in all the clinical aspects of his chosen field. 

In connection with clinic teaching, one point should be emphasized. Not only 
to conform to the basic rules of conduct which should govern the relation of 
physician to patient, but for strictly practical reasons of self-interest, the clinic 
patient in a teaching hospital must be handled consistently with kindness, pa- 
tience, and tact. Only if he feels well treated; only if the teaching and resident 
staffs are able to inspire him with confidence in their ability and in their interest 
in his case, will he cooperate, return for necessary surgery, and send his friends 
and neighbors to swell the rolls. If there is to be a sufficient volume of clinical and 
surgical material for an adequate teaching program, the patient must come first! 


Special Teaching Procedures 


External Diseases. In the external diseases teaching program the routine work 
in the clinic is supplemented by an afternoon conference once a week at which 





188 SURVEY OF OPHTHALMOLOGY 


the week’s outstanding cases are presented to all the residents by Dr. Phillips 
Thygeson and his staff. This is followed by an hour’s teaching in the microbio- 
logic laboratory where demonstration of microscopic material is combined with a 
kodachrome-illustrated discussion of external disease problems. 

Ophthalmoscopy. To supplement the routine teaching of ophthalmoscopy, 
there is an hour’s morning conference once a week which all the residents, except 
those occupied with surgery, attend. At this time Dr. Rosenberg discusses various 
types of fundus lesions, illustrates them with kodachrome photographs, and 
quizzes the residents on their knowledge of the subject. In the clinic, especially 
during the first year, all fundi are checked by a staff man after the resident has 
made his diagnosis, and if he had made an error, an attempt is made to explain 
its source. 

Motility. All patients with extraocular muscle difficulties are studied and 
worked up by the resident assigned to the muscle service. He then presents the 
cases to the assembled residents at an hour-long weekly muscle conference con- 
ducted by Dr. Dickey and his staff. Each case is discussed and the residents are 
quizzed by the staff man in charge. Any questions or problems that have arisen 
during the week are also discussed at this time. 

Refraction. All refraction is done in the afternoon. During the first year one 
of the full-time staff men spends an average of at least an hour a day with the 
residents teaching them the fundamentals of this complex subject. Once a month 
the entire afternoon is devoted to a conference on refraction given by Dr. Cordes. 
At this conference a patient is refracted by a resident while all the other residents 
and the staff man observe and jot down any errors or omissions they think have 
been made. This includes such details as the exact wording of questions put to 
the patient. When the refraction is completed, the patient leaves the room. Each 
resident in turn presents his observations and criticisms and the case is then dis- 
cussed by the staff member in charge. According to this procedure two, or at the 
most three, cases can be examined and discussed in an afternoon. This has been 
found to be a very effective method of teaching refraction. 

Perimetry. In the teaching of perimetry the same general plan is followed. The 
man assigned to perimetry meets with Dr. Harrington or Dr. Hoyt one morning 
a week and together they examine the neurosurgical referrals. The importance of 
accuracy in perimetry is stressed and the resident maps fields under the observa- 
tion of the staff man until it is certain that he has mastered the technique. The 
findings are discussed in detail and their neurological significance in particular. 

Glaucoma. In the glaucoma clinic the assigned resident has the responsibility 
of following the course of the disease in all cases and of keeping the staff man in- 
formed of any unusual developments. Once a week there is a conference of several 
hours when the glaucoma cases are reviewed and studied gonioscopically, the 
resident doing his work under the supervision and observation of the staff mem- 
ber in charge. Any unusual findings are shown to any other residents available. 
Dr. Shaffer is in charge of the glaucoma clinic. 

One of the residents not on the surgical service in the hospital is assigned to 
“Eye Consultations” with other services, he makes the examination of the case, 
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loes what he feels is indicated and next morning Dr. Hoyt makes rounds with 
im on these consultation cases, discusses them, and makes certain the case is 
roperly described in the history. 
Therapeutics. The treatment problem is covered in connection with each 
inical subject rather than as a separate study in itself. In our experience this 
lias seemed the better teaching method of the two. 
Pathology. ach resident is assigned for a four-month period to the pathology 
boratory where he spends some four or five hours a week examining pathologic 
ecimens under the supervision of one of the staff men specializing in this field. 
1 addition there is a weekly pathology conference and quiz. 


Surgery. Once a week all cataract cases to be operated on are presented at a 


mference with Dr. Cordes. A resident presents the case history and findings of 
ch case without referring to notes. The case is then examined, the indications 
r surgery are discussed, and the surgical procedure that seems to be indicated 
- outlined. 


At surgery it is the instruction at the operating table and not the number of 
ses alone that counts. As previously stated, each resident during his first year 
is second assistant for a period of four months. This gives him an opportunity to 


observe the various surgical procedures, to become familiar with the instruments, 


© learn about anesthesia in ophthalmic surgery, and to learn how to prepare the 
patient for operation. In the second and third years he performs the surgery him- 
self with one of the staff men as his first assistant. Each case is reviewed in detail 
preoperatively and any surgical complications that occur are discussed post- 
operatively. As noted above, at the University of California each resident per- 
forms from 75 to 100 cataract extractions and a proportionate number of other 
operations in his three years’ service. 

Hospital Ward Rounds. All residents not occupied with surgery make hospital 
ward rounds with the chairman and other staff members early each morning. 

Two mornings a week after rounds the chairman and a few staff men join the 
residents for an informal discussion period over a cup of coffee. One of the resi- 
dents gives a 10-minute resume of some report in the current literature without 
notes or referral to the article. This teaches him to summarize a paper properly 
and to ‘‘think on his feet.’’ The article is then discussed by the staff members and 
the residents are free to ask any questions that occur to them. 

Staff Meetings. One morning each week two hours are devoted to a staff meet- 
ing of all staff members and residents. The first hour is for case presentations, 
usually five in number. A resident is responsible for each case and prepares a 
typewritten summary of the history and findings which is posted near the pa- 
tient. The staff and visitors are permitted to study these summaries and examine 
the patients over a period of 35 or 40 minutes. The resident then presents the 
case and there is general discussion by the staff. 

In the second hour a resident presents a paper on some phase of ophthalmology 
which he has prepared, in most instances, under the guidance of one of the staff 
members. A free discussion of the subject reported ensues until the staff meeting 
is adjourned. 
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Immediately after the meeting the chairman of the department and a publ 
speaking instructor meet with the residents. Each resident is asked to criticiz 
the presentation that has just been made, from the standpoint of material (i1 
cluding any slides that have been shown), and then from the public speaki: 
standpoint. The case presentations are discussed in the same way. The publ 
speaking instructor then offers her criticism and constructive advice, and the di 
cussion is closed by the chairman. It has been found that in three years’ tin 
this experience teaches a resident to organize material for presentation and 1) 
present it well. 

Letter-Writing. Many of the patients that come to the clinie have been referre | 
by outside physicians. When the patient has been examined and the case studied, 
the resident writes the necessary letter to the referring physician; and when it h:s 
been typed it is reviewed and criticized before being sent out so that the proper 
method of writing this kind of letter may be mastered. 

Research. In connection with the residency program at the University of 
California, there have as yet been no regular assignments in the research field. 
Every effort is made to encourage the resident to do some piece of clinical or 
laboratory research in the course of his residency. However, and in the future, as 
improved facilities permit, a research problem is to be assigned to each resident 
in his first year which he will be expected to work on during his entire residency. 

tesearch is carried on under the direction of Dr. Hogan in the Proctor Labora- 
tories and the Heller Laboratories. Funds have been obtained which will add 
approximately 3000 square feet to the laboratory space now available. 

Extramural Experience. To broaden his outlook on ophthalmology, each resi- 
dent is sent in his third year to one or another of the short graduate courses given 
to practicing ophthalmologists in various localities. All his expenses in connection 
with this experience are paid. In addition, any resident who has done a particu- 


larly good piece of research, either clinical or laboratory, is encouraged to present 


a report of his work at a meeting of one of the Pacific Coast societies. If he does 
so, most or all of his expenses are defrayed. 
ACTIVITIES AND FACILITIES 

There are many reasons why the Department of Ophthalmology at the Univer- 
sity of California is recognized for training ophthalmologists; one of the reasons 
is the physical plant that provides laboratories and clinics for research and study. 
Given here are brief sketches of some of the facilities and activities available to 
ophthalmology students. 


Ophthalmic Pathology Laboratory 


Dr. Michael J. Hogan is the head of the Ophthalmic Pathology Laboratory 
which is strictly a medical school activity. He is assisted by Dr. Levon K. Garron 
and Mrs. Helenor Wilder Foerster. It was started in October 1941 with fuids 
obtained from a patient; this same patient also made it possible to send Dr. Ho: an 
and his wife east for a year’s training under Georgiana Theobold and Al Re: se. 
The laboratory has expanded several times and has outgrown its present sp: ce; 
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iowever, adequate space will be available in the new Health Sciences and Re- 
earch Building. 

During the summer months, there are two fellowships available here; usually, 
ihere are one or two foreigners or postdoctoral students spending from three 
;i0nths to a year in the laboratory. 


Research Laboratories 





Dr. Michael J. Hogan is director of research in both the Proctor and Heller 
| aboratories. Since most readers are familiar with the work that is being done in 
| oth these laboratories, it will not be detailed here. 





















University of California Eye Bank 

The Eye Bank which was started March 10, 1948, has developed into a good 
public relations activity, well known on the Pacific Coast. It is directed by Dr. 
Michael J. Hogan. The interest in its function has increased to such an extent 
that clubs and organizations such as the Rotary, Lions and Kiwanis Clubs, 
Masons, Soroptimists, and Telephone Pioneers request anywhere from 50 to 1000 
donor slips for their drives for donors. Often, a member of the staff is asked to be 
the guest speaker during their special drives. The calls from the Bay Area hospi- 
tuls for removal of eyes after death are made by residents. Transportation of 
eves from outside the immediate Bay Area is expertly handled by the Red Cross 
and/or Greyhound Bus. Any eyes available are sent when requested to other 
areas, including the Hawaiian Islands. 


Reduced Vision Clinic 





This new activity, established under the direction of Dr. Robert L. Tour, is 
open to both private and clinic patients on a no-charge basis. All of the accepted 
pieces of equipment from simple lenses to projection magnifiers useful to people 
with reduced vision are available in this clinic. None of the equipment is sold; the 
clinic is used only to determine whether any of the usual visual aid apparatus 
would be beneficial to the patient. 








Physiologic Optics Laboratory 

This laboratory works in conjunction with the Reduced Vision Clinic, and, at 
the present time, is small. It, too, is under Dr. Tour’s direction; he spends one 
hour each week during the school year teaching physiologic optics to residents. 









Remedial Reading Clinic 

This new project conducted under the control of the Eye Clinic seems to be 
developing into a worthwhile activity. A psychometrist screens the patients to 
determine eligibility to the class. The actual treatment is conducted by three 
therapists. 

Orthoptics Laboratory 

Dr. George 8. Campion has built up an excellent Orthoptie Clinie with its 

student curriculum. The Orthoptics Laboratory is one of two orthoptic set-ups 
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available in San Francisco that will examine private as well as clinic patients. Th 
patients who are seen in this laboratory are only ones in whom orthopties offe: 
some hope of developing fusion. 


Walter Scott Franklin Library 


The University of California Medical School has a new library building th: 
will adequately house 150,000 volumes, and in this building the Department « 
Ophthalmology has its own room limited to books on ophthalmology. This roo, 
was made possible by donations obtained from Dr. Franklin’s friends and former 





patients and was named in his honor. He was the first straight ophthalmologist t. 
head the Eye Department. Dr. Franklin obtained a very outstanding Europea: 
library in 1919 and it and the library of Sandy Gifford are included in this new 
library room. There is also an exhibit showing some 130 old ophthalmoscope 
including, according to the Army Medical Museum, the only example of an 
original Helmholtz ophthalmoscope in this country. 


Glaucoma Clinic 


The Glaucoma Clinie is conducted by Dr. Robert N. Shaffer. All residents 
rotate through this clinic and have opportunity to examine and care for glau- 
coma patients. The work of this clinic has been so outstanding that private 
patients are being sent here for glaucoma survey. The University of California 
Medical Center was chosen to participate in a United States Publie Health 
Chronic Disease Program for a Glaucoma Test Evaluation Study. Examination 
of 10 to 15 patients a week is done, and the findings are placed into one of three 
categories: (1) no suspicion of glaucoma; (2) glaucoma highly suspected; or 
(3) glaucoma. All statistical handling of the patients’ records is done in Wash- 
ington, D. C. 

A general glaucoma conference is held for the residents on Thursdays each 
week. 

The Glaucoma Clinie boasts a Donaldson camera, which is operated by Miss 
Beeston, who is an outstanding photographer. 







Fia. 1 Fig. 2 
Fic. 1. General conference held each Thursday for residents and staff 


Fic. 2. Part of room for treatment of external diseases 


















Fic. 3 
Fic. 3. Dr. Robert Shaffer conducting glaucoma seminar 
Fic. 4. Dr. Phillips Thygeson with residents who are studying treatment of external 


sease. 








Fig. 5 Fia. 6 
Fig. 5. Dr. Robert Barishak in tissue culture room of the Heller Laboratories 
Fic. 6. Dr. George Campion at work in the muscles clinic 








Fic. 7. Section of the Proctor Laboratories 
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Fia. 9 


Dr. Stacy Mettier, Jr., 
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Fia. 10 


examining a patient with the retinal camera 


Fic. 10. Dr. David Harrington in the perimetry room 
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Fig. 13 Fic. 14 
Fic. 13. Dr. Robert Tour in the physiological optics and visual aids clinic 
Fig. 14. Operating room 





Fic. 16 


Fig. 15. Pathology laboratory directed by Dr. Michael Hogan and assisted by Dr. Lee 
Garron and Mrs. Helenor Wilder Foerster. 
Fic. 16. Section of the dark room 





Fia. 17 Fic. 18 







Fic. 17. Hospital treatment room 
Fic. 18. Dr. William Hoyt discussing neuro-ophthalmology with residents 
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Fia. 19 Fia. 20 
Fig. 19. Section of the Walter Scott Franklin Library 
Fig. 20. Dr. Margaret Henry at work in the muscles clinic 


|,.8 | ad 
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Fia. 2 Fic. 2% 
Fig. 21. Dr. Crowell Beard discussing plastic surgery 
Fig. 22. Dr. Frederick Cordes in a refraction conference 


PERSONNEL 
These biographical sketches will introduce the staff members of the Depart- 
ment of Ophthalmology; many are already well known, however, and need no 
introduction. 


Frederick C. Cordes, M.D. 

Dr. Cordes was born June 12, 1892, in San Francisco and received his M.D. 
from the University of California in 1918. He is clinical professor and has been 
chairman of the Department of Ophthalmology for twenty-five years. During 
this time he has built one of the outstanding clinical and research departme):ts 
of ophthalmology in the United States. He has been active in promoting the 
welfare of ophthalmology in the entire Pacific coast area as well as in Califoriia 
and the San Francisco Bay region. In California he is well known for his work 
in the field of ophthalmic public health and the teaching and training of rcsi- 
dents in ophthalmology. Many of his trainees have become outstanding oh- 
thalmologists 








VISITS 197 

















Nationally, Dr. Cordes has been one of the strong supporters and active con- 
ultants of the American Board of Ophthalmology and has done a great deal to 
romote the effectiveness of this organization. He has served as president and 
ecretary of almost every important national ophthalmological society and 
ecently was the first ophthalmologist to be appointed to the Regents of the 
\merican College of Surgeons. He has written extensively on ophthalmic sub- 
jects and has always been most interested in ophthalmic pathology. 



















Michael J. Hogan, M.D. 


Dr. Hogan was born August 26, 1907, in Kemmerer, Wyoming. He received 
Lis M.D. from Cornell University Medical School and is now professor and vice- 
chairman of the Department of Ophthalmology, director of the Francis I. 
’roctor Foundation for Research in Ophthalmology, director of the University 
of California Eye Bank, and head of the Ophthalmic Pathology Laboratory. 

Dr. Hogan takes an active part in the teaching of the residents and the medi- 
cal students. He is the director of research in both the Proctor Laboratories and 
the Heller Laboratories. Together with Dr. Levon K. Garron and Mrs. Helenor 
Wilder Foerster he is in charge of the entire eye pathology teaching program. 
Ile is also interested in all the national ophthalmological activities, and takes 
part in these whenever possible. He is going to Oberkochen for instruction on the 
new light coagulator which the School of Medicine will have during the course 
of the next six months. 





Joseph W. Crawford, M.D. 













Dr. Crawford was born February 9, 1892, in Philadelphia. He received his 
M.D. from Jefferson Medical School, in 1914, and took the University of Penn- 
sylvania Postgraduate Course in Ophthalmology from 1924 to 1926. He is now 
clinical professor in the Department of Ophthalmology. 

Dr. Crawford spent considerable time in Vienna before he joined the Uni- 
versity of California Department of Ophthalmology in 1927, and has been one 
of the mainstays in the building and development of the department. Primarily, 
his funetion is teaching the medical students, which he does one day a week in 
the elinie together with lectures for the second year of medical school students. 















C. Allen Dickey, M.D. 


Dr. Dickey was born June 25, 1901, in Campbellford, Ontario. He received 
his M.D. from the University of Oregon in 1927, and took the University of 
Pennsylvania Postgraduate Course in Ophthalmology from 1928 to 1929. He is 
now clinical professor in the Department of Ophthalmology. 

Dr. Dickey became a citizen of this country in 1931 when he was associated 
in private practice with Dr. Joseph McCool in San Francisco and with the 
University of California Department of Ophthalmology. He is chief of the 
ophthalmology service at the San Francisco County Hospital. In addition, he is 
in charge of the Ocular Motility Clinic here and his teaching program in motility 
has been one of the outstanding programs in the department. He has become 
known nationally for his work in muscles, and is associated with a nationally 
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known group interested in motility who meet at least once a year to discu: 
extraocular muscles. Dr. Dickey devised the Dickey ptosis operation which 
known and used over the entire country for certain types of ptosis. 


David O. Harrington, M.D. 


Dr. Harrington was born September 7, 1904, in Ocean Park, California, an 
received his M.D. from the University of California in 1931. He is now clinic: 
professor in the Department of Ophthalmology. 

Following an internship here at the University of California Hospital, D 
Harrington continued with an eye residency which, at that time, was for o1 
year. He went abroad for two years where, among other things, he worked wit 
Traquair on perimetry. Since his return he is in charge of our perimetry an 
neuro-ophthalmology services. His perimetry exhibits won an honorable mentio 
at the American Medical Association meeting June 1954 and first prize at the 
American Academy of Ophthalmology meeting October 1956. He wrote a boo! 
on The Visual Fields and has been active in making numerous devices used in 
perimetry. He is in charge of the teaching program in perimetry and of the 
ophthalmology residency program at the University of California Service, 
Veterans Administration Hospital, San Francisco. 


Phillips Thygeson, M.D. 


Dr. Thygeson was born March 28, 1903, in St. Paul, Minnesota. He received 
his M.D. from Stanford University in 1928, and is now clinical professor in the 
Department of Ophthalmology. 

Dr. Thygeson received his graduate training in ophthalmology at the Uni- 
versity of Colorado and from there went to the Pasteur Institute of Tunis as a 
National Research Council Fellow for one year. Upon his return he was made 
Assistant Professor of Ophthalmology at the University of Iowa School of 
Medicine. He was called to Columbia University where he was Professor of 
Ophthalmology in charge of research until 1945. 

Upon his return from the Armed Services he became associated with the 
University of California Medical School where he has been carrying on research 
work in microbiology. Dr. Thygeson has received a number of honors, too 
numerous to mention here, inasmuch as most of the readers are familiar with 
his achievements. 


Samuel J. Kimura, M.D. 


Dr. Kimura was born April 21, 1912, in Stockton, California. He received |is 
M.D. from the University of California in 1941 and is now associate professor 
in the Department of Ophthalmology. 

After graduation from the University of California, Dr. Kimura entered 1!1e 
Army Medical Corps where he served as Surgeon of the Japanese Battalion tlt 
fought so valiantly in Italy. Upon completion of his service he finished a re-i- 
dency in ophthalmology at the University of California. He was sent to Jap in 
by the National Research Council for the Atomic Bomb Casualty Commit’ ee 
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to carry on some research work and to study the effects of the atomic bomb 
ridiation. Upon his return he was awarded the Markle Scholar in Medical 
science from 1951 to 1956 by The John and Mary R. Markle Foundation. 

Dr. Kimura is chief of the Eye Clinie and takes a very active part in teaching 
the residents and medical students. In addition, he has been carrying on some 
original research in microbiology with Dr. Thygeson. 


George S. Campion, M.D. 

Dr. Campion was born December 18, 1907, in San Francisco, and received his 
\I.D. from Creighton University in 1934. He is now associate clinical professor 
it the Department of Ophthalmology, and medical director of the curriculum 
for orthoptie technique. 

After receiving his residency training in ophthalmology here at the University 
of California, Dr. Campion went to the First Eye Clinic in Vienna for six months’ 
of study. He works with the senior students and with the residents, particularly 
i the field of orthopties; he has built up an excellent Orthoptie Clinie with its 
siudent curriculum. During World War II he was in the Navy and was sent to 
Nagasaki soon after the atomic bombing. 


Owen C. Dickson, M.D. 


Dr. Dickson was born October 31, 1912, in Dheney, Washington, and received 
his M.D. from the University of California in 1939. He was a resident in oph- 
thalmology at the University of California from 1940 to 1943, and is now asso- 
ciate clinical professor in the Department of Ophthalmology. 

During the war, Dr. Dickson was disqualified from the Army because of a 
physical disability. He contributed greatly to the running of the Eye Pathology 
Laboratory during Dr. Hogan’s absence in the Armed Services. At the present 
time he is one of the Eye Consultants in the Clinic one day a week during which 
time he is in charge of the clinic. 


Robert N. Shaffer, M.D. 


Dr. Shaffer was born in Cochranton, Pennsylvania, on January 18, 1912. 
He received his M.D. from Stanford University Medical School in 1938, and 
completed his residency in ophthalmology at Stanford-Lane Hospital in 1940. 
He is now associate clinical professor in the Department of Ophthalmology. 

Dr. Shaffer was persuaded to go east to study glaucoma and upon his return 
was put in charge of the Glaucoma Clinie which has developed very well under 
his tutelage. He is also in charge of one of the Glaucoma Test Evaluation studies 
going on in this country. He is a member of the National Institutes of Health 
Glaucoma Research Committee which consists of four of the outstanding glau- 
coma specialists in ophthalmology. 


Robert L. Alexander, M.D. 


Dr. Alexander was born March 28, 1919, in New Philadelphia, Ohio. He re- 
ceived his M.D. from Western Reserve University, Cleveland, in 1944, and is 
now assistant clinical professor in the Department of Ophthalmology. 











200 SURVEY OF OPHTHALMOLOGY 


Dr. Alexander is a recent addition to our staff and is in charge of the Univ: 
sity of California Eye Service at the Sacramento County Hospital. Our seco: 
year residents receive additional surgery training under his supervision and |} 
enpable staff. 


Crowell Beard, M.D. 


Dr. Beard was born May 23, 1912, in Napa, Californian, and received | 
M.D. from the University of California in 1939. He is now assistant clinic \ 
professor in the Department of Ophthalmology. 

Dr. Beard obtained surgical training at the Mayo Clinie and after eompleti 
three years went into the Armed Services, and was stationed at one of the smallcr 
airfields in a little valley town in California. During a tour of inspection he was 
found to be doing nothing and it was recommended to the Surgeon General's 
Office that he be transferred to Dibble General Hospital. Dr. Cardes was a 
consultant at Dibble General at that time. Dr. Beard was transferred and served 
the rest of his enlistment at that base. He became interested in plastic surgery 
and developed an unusual ability in this field. He is at the present time in charge 
of all the plastic operations around the eye and works with the residents in 
teaching them this phase of ophthalmology. 


Dudley P. Bell, M.D. 


Dr. Bell was bern August 22, 1907, in Oakland, California, and received his 
M.D. from Jefferson Medical College, Philadelphia, in 1933. He was a resident 
in ophthalmology at the University of California from 1946 to 1949, and is now 
assistant clinical professor in the Department of Ophthalmology. 

Dr. Bell spends every Tuesday morning with the residents in surgery. After 
surgery the cases are discussed in detail with the resident doing the surgery. 


Robert D. Cook, M.D. 


Dr. Cook was born September 3, 1917, in Los Angeles, California. In 1941, he 
received his M.D. from Northwestern University and from 1947 to 1950 was a 
resident in ophthalmology at the University of California. He is now assistant 
clinical professor in the Department of Ophthalmology. 

Dr. Cook is second in head of our teaching program at the Santa Clara County 
Hospital, San Jose, for our second-year residents. He also takes an active part 
in the muscle training program at the University of California. 


Levon K. Garron, M.D. 


Dr. Garron was born December 21, 1908, in Somerville, Massachusetts, aud 
received his M.D. in 1936 from MeGill University, Montreal, Quebec. He is now 
assistant clinical professor in the Department of Ophthalmology. 

Dr. Garron is assistant director of the Ophthalmic Pathology Laboratory «id 
devotes one hour a week teaching the residents. He is also interested in elect: o- 
microscopy of the limbus. 
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Margaret Henry, M.D. 


Dr. Henry was born May 18, 1914, in Endicott, Washington, and in 1939, 
ceived her M.D. from the University of Oregon Medical School. She is now 
sistant clinical professor in the Department of Ophthalmology. 

Dr. Henry completed her eye residency here at the University of California 
ter having had two years at Stanford. She is in charge of the Eye Section at 


hildren’s Hospital, San Francisco and is particularly interested and very 
tive in Pediatric-Ophthalmology here at the University, where she has con- 


buted to our teaching program with the medical students and the residents. 


. Henry has done a lot of work on retrolental fibroplasia. 


Alan J. Rosenberg, M.D. 


Dr. Rosenberg was born March 5, 1920, in Portland, Oregon. He received his 
D. from Georgetown University, Washington, D. C., in 1943, and is now 
sistant clinical professor in the Department of Ophthalmology. 


_— 


Dr. Rosenberg had one year eye residency at the Illinois Eye and Ear In- 
irmary and completed his residency training at Wills Eye Hospital, Philadel- 
phia. In 1952 he was awarded a Heed Fellowship in ophthalmology. He has 


hecome interested particularly in ophthalmoscopy and is responsible for teaching 
that subject to our residents and the medical students. He is also in charge of 
our fundus photography file. 


Ariah Schwartz, M.D. 


Dr. Schwartz was born May 18, 1919, in Montreal, Quebec. He received his 
M.D. from the University of California in 19483 and was a resident in ophthal- 
mology from 1952 to 1955. He is now assistant clinical professor in the Depart- 
ment of Ophthalmology. 

Dr. Schwartz was awarded a Heed Fellowship in 1955 devoted to the study of 
retinal detachment. He is chief consultant in retinal detachment work and is 
interested in glaucoma. He works with the residents one morning each week, in 
addition to his consultation work on retinal detachment cases in the clinic. He 
is a very active teacher in the School of Medicine curriculum. 

In May 1959, Dr. Schwartz will be going to Oberkochen to take Meyer- 
Schwickerath’s course in the instruction of the new light coagulator. 


Wilber F. Swett, M.D. 


Dr. Swett was born February 12, 1894. He received his M.D. from Stanford 
University in 1922, and is now assistant clinical professor in the Department of 
Ophthalmology. 

Dr. Swett received his ophthalmological training at Stanford University 
School of Medicine and went on to the University of Vienna and Oxford for 
further study. He is in charge of our second-year eye residency program at 
Southern Pacific Hospital, San Francisco, where he teaches surgery. 
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Robert L. Tour, M.D. 


Dr. Tour was born December 30, 1918, in Sheffield, Alabama, and received |, s 
M.D. from the University of Cincinnati in 1950. His residency in ophthalmology y 
was at the University of California from 1951 to 1954, and now he is assista: t 
clinical professor. 

Before going into medicine Dr. Tour received his degree in chemical engine: 
ing and became particularly interested in optics and refraction. He is now 
charge of teaching physiological optics to the residents one hour each week. 
addition, he assists Dr. Dickey in the Squint Clinie and is in charge of our Ro- 
duced Vision (Visual Aids) Clinic where patients are tested with various types of 


' 


equipment to determine whether defective vision can be helped. 


Daniel G. Vaughan, M.D. 


Dr. Vaughan was born March 15, 1921, in Columbia Falls, Montana, and in 
1945 received his M.D. from the University of Oregon. He was a resident in 
ophthalmology at the University of California from 1948 to 1951 and is now 
assistant clinical professor. 

Dr. Vaughan is one of our Eye Clinic consultants having charge of the clinic 
one day a week. He takes an active part in glaucoma detection, has worked with 
the Department of Pharmacy on sterilization of ophthalmic solutions, and de- 
votes a good deal of time with the residents on therapeutics. He co-authored a 
recent. book on General Ophthalmology. 


Alton L. Walsh, M.D. 


Dr. Walsh was born September 13, 1911, at Everett, Washington. He received 
his M.D. in 1940 from St. Louis University, and is now assistant clinical pro- 
fessor in the Department of Ophthalmology. 

Dr. Walsh completed his eye residency training at St. Louis University. Ie 
is chief of the Eye Service at Santa Clara County Hospital, San Jose, and our 
second year residents are ‘‘farmed” out to other institutions to obtain additional 
surgery under supervision. Dr. Walsh is in charge of this program at Santa Clara 
Hospital where he is assisted by a very competent staff, 


William F. Hoyt, M.D. 


Dr. Hoyt was born June 17, 1926, at Berkeley, California. He received lis 
M.D. in 1950 from the University of California, and is now clinical instructor 
in the Department of Ophthalmology. 

Dr. Hoyt completed his three-year training program in ophthalmology in 196, 
spent the following year in Vienna studying neuro-ophthalmology, and then caine 
back to study with Frank Walsh at the Wilmer Eye Institute for six montis. 
He is now with us on a half-time basis on our neuro-ophthalmology service » 1d 
on hospital consultations. 





ol 











VISITS 203 


Helenor Wilder Foerster 

Mrs. Foerster was born May 9, 1895, in Baltimore, and was graduated from 
-yn Mawr. She is associate research ophthalmologist in the Department of 
Ophthalmology. 
\fter training in pathology at Johns Hopkins, Mrs. Foerster went to what is 
w the Armed Forces Institute of Pathology, where she worked in the field of 
‘pathology, being chief of the section on ophthalmic pathology for over thirty 
yours. She was declared the “‘Woman of the Year’ by Science in 1953, and in 
I! 4, she received a decoration for exceptional civilian service from the United 
Si ates Army. In 1954 an article appeared in the Saturday Evening Post on ‘‘Doc- 
tors of Medical Mystery” in which she was featured at considerable length. In 
155 she was given the honorary degree of L.L.D. at Mills College, and in 1956 
wis awarded The Leslie Dana Medal for the Prevention of Blindness by the St. 
Louis Society for the Blind. 

\Irs. Foerster now devotes one afternoon each week to the residents who are 
studying eye pathology. 


lhe following staff members all have days in which they are in charge of the 
clinic at which time they work with the residents checking all cases and assisting 
wherever possible: 

Vernon F, Lightfoot, M.D., clinical instructor, was born May 5, 1920, in Duval, 
Oklahoma. He received his M.D. from Northwestern University in 1946, and 
was a resident in ophthalmology at the University of California from 1950 to 
1955. 

Stacey R. Mettier, Jr., M.D., clinieal instructor, was born November 19, 1926, 
in San Francisco. He received his M.D. from the University of California in 
1950, and was a resident in ophthalmology at the University of California from 
1954 to 1957. 

William L. Ridgway, M.D., clinical instructor, was born September 20, 1920, 
in Evansville, Indiana. He received his M.D. from Indiana University Medical 
School, Indianapolis, in 1944. 

Lionel W. Sorenson, M.D., assistant clinical professor, was born June 6, 1927, 
in Washington, D.C. He received his M.D. from the University of California in 
1952 and was a resident in ophthalmology at the University of California from 
1953 to 1956. 

H. Ward Wick, M_D., assistant clinical professor, was born November 8, 1914, 
in Max, North Dakota, and received his M.D. from Northwestern University 
Medical School in 1942. He was a resident in ophthalmology at the University 
of California from 1949 to 1952. 


Charles Frederick Prentice 
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A METRIC SYSTEM OF NUMBERING AND MEASURING PRISMS 


CHARLES F. PRENTICE 
New York, New York 
Arch. Ophth., 1890, 19: 64-75; 128-135 


The present method of designating prisms by the angular deviation of their 
refracting surfaces, is open to the objection that we thereby define only an iso- 
lated feature of their construction, to the utter disregard of the varying powers 
of refraction, which must result from the use of refracting substances having 
different indices. 

With a view of securing greater accuracy and uniformity in our utilization of 
the refractive properties of prisms, the following system of numbering, which I 
believe to be feasible, as well as suited to the requirements of ophthalmologists, 
is presented. 

The prismatic refraction is in inverse proportion to the distance at which the 
unit deflection is produced, being fully in harmony with the refraction of a 
lens, which is in the inverse proportion to the distance at which the image is 
formed. 

Provided, therefore, a standard amplitude of deflection be adopted as the 
unit, and which shall be measured in a plane one meter from the refracting sur- 
face of the prism, we shall be enabled to designate prisms, in dioptries, for 
instance, with the same significance as in lenses. 

Thus prisms of two, three or four dioptries will produce the same unit deflec- 
tion at one half, one third, or one quarter of a meter, respectively. 

We shall also find the same prisms to produce two, three, or four times the 
unit deflection in the meter-plane, so that the problem reduces itself to the selec- 
tion of a series of prisms which shall produce tangent deflections, at this distance, 
which are multiples of the adopted unit. 

Supposing the chosen unit of deflection to be exactly equal to 0.01, or one 
centimeter, our series of prisms would then be: 


1‘ producing a tangent deflection = 1 cm. in the meter-plane. 
QA ““ “ “ “ = 2cm. “ “ “ “ 


34 “ “ “ ‘“ = 3em “cc “ ‘ “ 
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A system of numbering prisms in terms of dioptries (to be designated as 
PRISM-DIOPTRIES, (*) could therefore be adopted which would satisfy all 
the conditions here set forth. 

Such prisms could be measured by noting the deflection they produce upon 
the index line of a coarse centimeter scale, placed at right angles to the line of 
sight, at the distance of one meter. 

If the scale were rendered adjustable, relatively to a vernier, it would be 
possible to determine fractional parts of the unit deflection. 

The Prism Mobile, which consists of two prisms rotating before each other in 
opposite directions, will afford the most ready means of filling a demand for 
definite deflections, inasmuch as the rotation of the prisms, from 0° to 180°, 
produces all possible deflections from one millimeter upward. The instrument 
could easily be graduated to read to centimeters, and tenths, or millimeters of 
deflection. For the determination of muscular insufficiencies of comparatively 
low degree, and to render the instrument as light as possible, a special cell, to 
contain weak rotating prisms, could be devised, similar to that of Dr. Risley, to 
fit the trial frame. 

I may venture to assert that the prism, although the simplest element in 
Dioptrics, is the most difficult to manufacture, when required to be exact; and 
we shall therefore be obliged, for the present at least, to use existing commercial 
prisms for spectacle glasses. 

By actual experiment I have found prisms, represented as being of one degree 
(1°), to produce deflections varying between 9 and 12 millimeters, and which, if 
reduced to the basis of our standard of one centimeter, are to be designated as 
0.9 and 1.2 dioptries, respectively. 

For each pupillary distance, we find a different prism necessary to supplant 
the meter-angle. This is but natural, since greater demands for convergence will 
be necessary in wide than in narrow pupillary distances. 

This leads us to the final and simple rule: 

Read the patient’s pupillary distance in centimeters, when half of it will indicate 
the prism-dioptries required to substitute one meter-angle for each eye. 

One could scarcely hope for a more convenient method than to find the prism- 
dioptries, corresponding to one meter-angle, expressed in the patient’s features. 


The Relation of the Prism-Dioptry to the Lens-Dioptry of Refraction 


Some of the advantages of the prism dioptry, as the unit of measure for the 
refraction of simple prisms, having been shown, and whereas prisms are fre- 
quently combined with spherical lenses, it is here proposed to further consider 
the relations of the prism-dioptry to such combinations, as well as to the equiva- 
lents which are to be obtained by a mere decentration of the spherical lenses 
themselves. 

Thus prepared we may proceed to a consideration of the prism-dioptry. 

Supposing a lens to be 1 D., and the deflection sought to be 1 cm. = 1, at 
the meter plane, which corresponds to the focus of the lens, it would require a 
decentration of one centimeter to produce this result. 
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A lens of 2 D., being decentered the same amount, would produce a tangent 
deflection equal to 1 em. at its focus, half a meter, which would be equivalent to 
2 cm. at the meter plane, or 24, it having been shown that the prismatic refrac- 
tion is in the inverse proportion to the distance at which the unit deflection is 
produced. 

A lens of 2 D., limited by its size to a decentration of 3 mm., will afford 0.64. 
A lens of one half or one third the power will require to be decentered twice or 
three times as much to secure the same number of prism-dioptries. 

We have consequently but to remember that the prism-dioptries in decentered 
lenses are in direct proportion to their refraction and decentration. 

Our present lenses will, however, not permit of a decentration of 1 cm., owing 
to their limited size, yet, if required, larger ones could be furnished the trade at 
a comparatively small increase in cost, which could be utilized specifically in 
corrections involving prism-dioptries. 

However, in cases where the size of the lens proscribes the limits of decentra- 
tion, it becomes necessary to add to it a constant prism. Since the slightest 
decentration of a simple lens is certain to produce a prismatic effect, it is evident 
that the constant value of any prism, which it may be desired to add to a lens, 
will only be retained when the optical axis of the lens strictly coincides with the 
visual axis. 

The effect of decentration will naturally be to increase or diminish the pris- 
matic action of the constant prism, which has been combined with the lens. 

Supposing a 5 D. lens to be combined with a 2 D. prism, the former being 
decentered 2 mm., by shifting the visual axis toward the apex of the prism. We 
know that a 5 D. lens will produce 5“ when decentered 1 cm., and therefore will 
produce 0.2 of 5“ when decentered 2 millimeters, which is equal to 14. The con- 
stant prism of 2° has therefore been increased by 14, making it 34. A decentration 
of the lens to an equal amount in the opposite direction will leave but 1‘ for the 
entire combination. 

Two millimeters have in this case affected the value of the constant prism by 
50% of its active function. 

We can now realize the importance and necessity of an accurate adaptation of 
spectacles, with regard to the pupillary distance, when high spherical corrections 
are resorted to. 

The prism-dioptry and the meter-angle being directly dependent upon the 
pupillary distance, it behooves us, in any endeavor to secure accurate results, to 
be exceedingly particular as to its measurement. 

Dr. Maddox, in his exhaustive work on prisms, calls attention to a unique, 
most simple, and accurate device for determining it. 

Dr. Stevens having fully shown the disturbances occasioned by hyperphoria, 
I may here be permitted to call attention to the danger of artificially producing 
it by improperly centering the lenses in the vertical meridian in a simple case of 
hyperopia in which no real hyperphoria exists. 

We shall admit that the lenses are decentered vertically, in opposite directions, 
by 5 mm. above and below the horizontal plane, which will be equivalent to a 
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decentration of one of the lenses by 1 centimeter, provided the other is properly 
centered. 

Our hyperope being corrected by lenses of 2 D., would, under these circum- 
stances, be forced to overcome 2° at the meter plane, and therefore a vertical 
diplopia of 12 centimeters at 6 meters. 

Inversely, in making Dr. Stevens’ test for hyperphoria, in emmetropia for 
instance, supposing a means to be devised to enable the patient to exactly 
indicate the distance between the images which he sees at a 6-meter distance. 
Admitting, by way of illustration, that he has decided them to be 6 centimeters 
apart, vertically, which, being equivalent to 1 cm. at 1 meter distance, will lead 
us at once to decide that a prism of 1‘, properly placed before the eye, will 
correct his manifest hyperphoria. The same patient would have to struggle with 
a vertical diplopia amounting to 3144 mm. at a reading distance of 334 cm., 
being quite sufficient to cause consecutive lines of type to appear intermingled 
with each other. 

As a third demonstration, supposing it to be desired to afford binocular vision 
to an emmetrope at a distance of 14 of a meter, without his powers of accommoda- 
tion or convergence being called into requisition. His pupillary distance being 60 
mm., for instance, half of it will be 3 centimeters, which gives us 34 for his meter- 
angle, making 9° requisite to set aside his convergence to 14 of a meter, while 
3 D. of lenticular refraction are necessary to substitute accommodation for the 
same distance. A 3 D. lens would require to be decentered 3 cm. to afford 9°, so 
that a pair of such lenses, placed before the eyes with their bases in, would ac- 
complish the desired sterescopic result. Two properly centered lenses of 3 D. 
combined with 9* would serve the same purpose. 

The above illustrations suffice to show the value of the prism-dioptry in lead- 
ing to our conception of the actual work performed by prisms at different dis- 
tances, and which the prevailing degree-system of numbering must continue to 
keep us in ignorance of. 

Besides, a degree-system of numbering prisms cannot be brought to a con- 
venient relation to any of the following points, which have been shown to exist 
in favor of the metric system: 

1. A direct relation between the meter-angle and the prism-dioptry for vari- 
able pupillary distances. 

2. A direct relation of the prism-dioptry to the lenticular dioptry, for any 
amount of decentration of lenses. 

3. Simple measurement of the pupillary distance determining the prism ex- 
pressing the meter-angle. 

4. All fractional intervals of the prism-dioptry being rendered available for 
differing pupillary distances. 

5. The prism-dioptry being capable of measurement by a simple instrument. 

6. The resultant deflection produced by similarly placed superimposed prisms 
being equal to their sum expressed in dioptries. 

7. Can be applied to existing commercial prisms, without increasing the cost 
or revolutionizing the present market. 
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A possible objection to the new system of measuring might arise in the fact 
that it does not define the minimum deviation, yet, as the prisms used in spec- 
tacles are of small angles, and as long as it is understood that prisms of greater 
angle are to be held with one side parallel with the base-line, from the eye, which 
is the case in measuring by the instrument, we obtain the desired uniformity. 


Comment: The diopter unit was introduced by Monoyer in 1872. Previously, the power 
of a lens was expressed in the inch system with one as the numerator and the focal length 
in inches as the denominator. Prisms continued to be numbered by their refracting angle 
in degrees, though Edward Jackson had advocated a designation according to their de- 
viation. The prism-diopter nomenclature that Prentice suggested was adopted by the 
Ophthalmic Section of the A.M.A. in 1891 and by American manufacturers in 1894. 
Since then both lenses and prisms are known by the work they perform. Prentice cham- 
pioned the superior value of the prism-diopter over the meter-angle as a measure of con- 
vergence and the usefulness of the prism-diopter conception in relation to the decentration 
of lenses. The triangle sign is appropriately symbolic of the compound word, prism- 
diopter, as it suggests both the principal section of a prism and the letter delta. Since the 
decentration of a spectacle lens should be confined to its nonaberrational area, it must not 
exceed 4 mm. Prentice preferred base-up in the correction of hyperphoria since the internal 
reflections near the base of a prism are then less noticeable because of the habitual down- 
ward use of the eyes. For the same reason a vertical prism prescribed in a bifocal segment 
should likewise be base-up. Thanks to the law of decentration elucidated by Prentice, 
optical compensation for anisometropia can be done as effectively but with less expense by 
prescribing appropriate dissimilar segments. A theoretical objection to the prism-diopter 
asa unit of measurement is that 20 prism-diopters is 0.27“ less than 20 times one prism- 
diopter, but up to 20° the difference is too slight to be of ophthalmic importance. 
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BIOGRAPHICAL NOTE 


Charles Frederick Prentice (1854-1946) was born in Brooklyn, N. Y., and graduated in 
mechanical engineering from the Royal Polytechnicum, Karlsruhe, Germany, in 1875. 
He abandoned this vocation in 1882 to join his father’s lucrative optical business where his 
technical training proved a great asset. He soon became recognized as an authority on 
ophthalmic optics through his original articles published in the leading ophthalmic 
journals. In 1886 he wrote a treatise on ophthalmic lenses and in 1917 contributed on this 
subject to eight volumes of the American Encyclopedia of Ophthalmology. He was the 
first to develop the formulae for converting obliquely crossed cylinders to the equivalent 
sphero-cylindrical combination (1888). This was later simplified to a graphical method 
by 8. P. Thompson (Philos. Mag., 1900, 49: 316-324). The prism-diopter system as well 
as the designation of lens power according to the back vertex refraction, which was advo- 
cated by him in 1915, are now in universal use. In 1897 he introduced the reading slit 
under the name “‘typoscope’’, a device that has proved extremely serviceable to many with 
incipient cataract. His friends included many distinguished ophthalmologists—Noyes, 
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Stevens, Herman Knapp, Casey Wood and Swan Burnett. He was the first American 
optician to charge a professional fee for an eye examination. As he never approved of the 
term optometrist adopted by the New York Optometry Law enacted in 1908, he called 
himself a “physical eye specialist”. He retired in 1921 and spent his final years between 
Florida and his home in Nelson, British Columbia, where he died at the age of 92. 
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ALFRED P. SLOAN FOUNDATION, INC. SYMPOSIUM 


This is the first symposium on uveitis sponsored by the Alfred P. Sloan Found: - 
tion, Inc. and held under the auspices of the Council for Research in Glaucoma 
and Allied Diseases. It will proceed in the manner of the Josiah Macy, Jr. Found:- 
tion symposia which is explained by Dr. Frank Fremont-Smith on the following 
pages. Dr. Conrad Berens presided at the Sunday evening session of the sym- 
posium and Dr. Irving H. Leopold presided at the sessions held on Monday and 
Tuesday. 

Approximately one-half of the participants are ophthalmologists and the other 
half are pathologists, immunologists, microbiologists, virologists and rheuma- 
tologists. The general plan of the meeting is to present certain aspects of uveitis 
for a free discussion. It is hoped that the participants in this type discussion will 
call forth ideas for future research in uveitis and will clarify some of our present 
concepts of the disease. It is not intended that the results of this symposium be 
used as a textbook for a student of uveitis. 

Uveitis, the problem that we are studying, is an inflammation of the blood 
vessels coat of the eye. It is responsible for 14 to 18 per cent of blindness accord- 
ing to statistics, and probably more if the matter were studied in more detail. It 
is, therefore, considered an important subject to study. 

It is not a new problem; in 1928 when the formation of the Research Associa- 
tion for Ophthalmology was being discussed, it was realized as one of the main 
problems in ophthalmology. When the Association was finally formed in 1930, 
the first two years were devoted to the study of uveitis. The great interest of 
ophthalmologists at this time is to get help. We want scientists to help and we 
hope that in this symposium ophthalmologists will learn through the special 
knowledge and technics of scientists of other disciplines. 
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INTRODUCTORY REMARKS 


The Macy Foundation is a grant-in-aid foundation, devoted primarily to the 
support of medical research and medical education. Our conferences grew out of 
the fact that many of the projects that were brought to the Foundation gave 
e\ dence of a unilateral approach, an approach from a single discipline. Patholo- 
gi-ts would bring a project which had only the thinking of a pathologist in it, 
aid biochemists, likewise. We started from the postulate that nature is all of 
one piece and that the different branches of medicine are branches of a continuous 
spectrum. Their isolation by the interdepartmental walls of universities was not 
advantageous, for we believed that we could not hope to move ahead in any 
field of science by the approach of a single discipline or of a single branch of 
what is really a wholeness. 

[t was in an effort to overcome this unilateral approach, with all the blind 
spots that go with a unilateral approach, that the Foundation tried in various 
ways to bring people together from different disciplines to share ideas. We have 
found that one of the greatest obstructions to advance in medical research, and 
indeed in most research, is the problem of communication across the disciplines. 
Part of the difficulty can be assigned to the units of measurement which are 
accepted, or perhaps even worshipped by any particular discipline. There are 
milligram worshippers and milliequivalent worshippers and, again, millisecond 
worshippers. It is very illuminating to note how people of one discipline are in- 
clined to look down their noses at the criteria of credibility of another. If the 
terms of measurement are different, then the evidence is not convincing. Many 
people in the so-called basic sciences, for example, are apt to consider those 
working in the social sciences as not scientific at all. But it would be well to 
ask the basic scientists, ‘‘Basic with respect to what?” Is there anything more 
basic than man? The social sciences are those which are concerned with the 
study of man. This, then, is just another example of the problems in communi- 
cation. 

Science is perhaps really the proper blending of the creative impulse with 
logical controls. Science is not logic, nor is it just creative ideas. But without 
creative ideas there is no science at all, no advancement. And again, there can 
be no science without a logical process of examining these ideas, of testing them 
to determine their limitations. People tend to fall into either a group concerned 
primarily with the ‘cold facts’’ of science to the neglect of interest in ideas, or 
a group which emphasizes ideas as prerequisite to the search for facts. These 
dichotomies should be brought together. 

We consider our whole conference program an experiment in communication, 
an ongoing experiment which is gradually being refined and improved by the 
participants. From experience we find certain areas in which there are break- 
downs in communication. Some of the most serious ones are between the dis- 
ciplines, but there are also breakdowns of communication within the disciplines 
and sometimes even within the same person. This is very serious. Many of the 
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problems are semantic, but a larger number are psychologic. The problems of 
communication at a purely scientific level, the scientific problems of scienti ic 
communication, are probably the less troublesome ones. The most troubleso:ne 
ones are precipitated by the psychologic blind spots which each of us tends to 
bring to any challenge to his own ideas. 

The scientific meetings which some of us have occasionally attended larg«ly 
fail to provide the proper opportunity for communication. They provide oppor- 
tunities for people to make statements at others but very little opportunity {or 


communication with each other. They are not altogether a loss, however, |.e- 
cause people do go into the corridors and elsewhere, and considerable communi- 
cation takes place under these informal circumstances. This is probably the mos 
important outcome of the large scientific meetings. 

The conferences of the Foundation are set up for the purpose of communica- 
tion, and for maximum participation a balance is sought between the number 
of people at the meeting and the duration of the meeting. The conference pro- 


Bes 


ceeds by informal conversation rather than by lecture. In the instance of a lee- 
ture, misunderstanding or doubt arising in the audience influences subsequent 
comprehension and persists to the end, there is no chance to do anything about 
it. The brief discussion—perhaps five minutes for 40 people—sometimes allowed 
at the conclusion provides no real opportunity to explore what the speaker 
really meant or to evaluate his work. In a conversation, however, there is a 
mutual self-corrective process which keeps two people, if it is two or three or 
even a larger group, much on the same course. A conversation is an opportunity 
to interrupt and clarify misunderstanding right away, and interruptions are part 
and parcel of our procedure. This provides for a real degree of communication 
which does not take place in a lecture. 

We try to organize an atmosphere of security, an atmosphere which is so 
comfortable that people will say the silliest things and feel perfectly comfortable 
about asking the most foolish questions because it does not matter. In the first 
place, the questions might not be foolish. Sometimes they are not. But, what is 
even more important, they might evoke wisdom from somebody else. If saying 
something foolish will do this, it is a good thing to say. In this kind of process, 
where people can be as comfortable as this, sometimes quite surprising things 
happen. What Walter Cannon used to call the “fertility of aggregation” takes 
place. New ideas arise through an interaction of two or three people talking 
about something which really would not have taken place, perhaps, without it. 
They may be new to only one person, but they may start him on a new line of 
work. 

One of the greatest obstructions to advance is our overbelief in the validity 
of facts. All of our facts are based to some degree on a series of untrue assuinp- 
tions. When those assumptions have been tested and found to be not quite as 
true or not always as true as we thought they were, the fact will already be modi- 
fied. Almost all of the facts of yesteryear are no longer such today, and the f:cts 
of today will not look the same the day after tomorrow. We need to specify the 
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limitations within which a truth has been tested to be true. ‘‘With respect to 
what are our data so?”’ We need also to watch out for the role of authority. 
Some of the great advances that have been made or will be made are advances 
which are quite contradictory to the established facts in a particular area. 
Somebody who has made a great advance and is so recognized may turn out to 
b. the greatest obstructionist to the next important advance in that particular 
fild although not in other fields. He will be a great supporter of science in many 
areas, but in his own area he knows that he is right. He knows it because every- 
body tells him so, everybody turns to him for advice, and he is the authority. 
Therefore any new advance which contradicts his great advance cannot be 
richt, by definition. Yet it is almost certain that the next great advance in his 
field will have to undo something that he found, or it will not be an advance. 

We try to make it a rule in our conferences that there are no authorities; that 
no matter how long and how brilliantly someone has worked in a particular 
field, the ideas he expresses must be supported, not by the strength of his general 
wisdom but only by their own logic as exhibited at that moment. We are not 
very interested in talking about all the things which are well known, because 
those one can find in the literature and read up on afterwards. We wish to know 
rather what are the difficulties. Where is someone stuck? Where can progress 
not be made? Where is there a contradiction? Where is there a point of differ- 
ence, either conceptually or from the data point of view? 

This, then, turns out to be a different kind of conference from the ordinary 
kind. It ean be a very important way of bringing to bear on a subject all the 
resources in the participants, and these resources are quite remarkable. They 
are even greater than anyone knows about himself, because no one knows in 
advanee what memory will be tapped, what association or new idea will be stirred 
up by somebody else’s remarks. By speaking out, by participating freely, by 
saying what we think as it comes to us and allowing it to be as absurd as it 
probably will be, we have a chance for its becoming other than absurd, by some 
slight modification and changes. This is the process of growth and development. 
The only way we can understand one another is by change, by growth, by de- 
velopment, and by a creative experience. These conferences are aimed to be this 
kind of creative experience. 

There is no expectation that the conference for which we have assembled this 
evening will be an exact copy of the Macy Foundation conferences. You are 
going to develop your own pattern, and this will be a wonderful thing to do. I 
have described the Macy procedure only to give you a starting point from which 
to deviate in your own ways. We hope, however, that our basic process of con- 
ferences will continue to grow in the Macy Foundation. And we hope that the 
general process of participation, communication, freedom and ease and friendli- 
ness, the process of cooperating, of becoming friends, of understanding one an- 
other across disciplines—that these dimensions which are common to the kind 
of conference which has a really informal atmosphere can be evaluated and 
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tested, because they are either something which does not matter very much or 
else they are something which matters a very great deal and should be carried 
on in many other fields. 


FRANK FreMontT-SmituH, M.D. 
Medical Directo 
The Josiah Macy, Jr. Foundation 

















HYPERSENSITIVITY * 
ArtTHUR M. SILVERSTEIN 


Immunochemistry Section, Armed Forces Institute of Pathology, 
Walter Reed Army Medical Center 


Washington, D. C. 


[he remarkable advances in the field of hypersensitivity both methodological 
and conceptual in the past decade or so have led to something of a state of flux 
with respect to our understanding of the mechanisms of hypersensitivity and 
even of terminology. Thus, even immunologists will often not agree among them- 
selves on the significance of an observation, or on the mechanism of production 
of a given lesion. The state of affairs with respect to nomenclature is still unre- 
solved, in a field long plagued by poor terminology. 

it thus seemed useful to attempt to indicate for the reader who does not keep 
up with the day-by-day changes in immunologic thought what is generally 
understood at present by most immunologists to be the meanings of some of 
the most frequently employed terms, and so far as is known the mechanisms by 
which lesions are incited. As a note of caution, it must be understood that (1) 
this presentation is of necessity superficial, and many immunologic byways and 
implications will be passed over; (2) by no means will all immunologists sub- 
scribe to every aspect of the problems discussed; and (3) what we accept as 
well understood today is subject to modification or even complete rejection based 
upon tomorrow’s newer data and concepts. 

In the present discussion we shall use the terms hypersensitivity and allergy 
as being synonymous, and indicating that the processes under discussion are 
immunogenic in nature; that is, they more or less satisfy certain immunologic 
requirements. These are: (1) previous exposure to antigen (or passive transfer 
from a donor so exposed); (2) a definite period of induction (usually about 1 to 
2 weeks) before a response may be elicited; (3) initiation of a hypersensitivity 
response only upon further exposure to the same or a related antigen; (4) a 
diminution of hypersensitivity with time, and its reappearance more rapidly 
and in a more intense form upon re-exposure to antigen. (This is termed the 
secondary or anamnestic response.) One would also like to observe in each case 
(5) passive transfer of the hypersensitive state from the hypersensitive individual 
to a normal recipient, mediated either by serum or by certain cell suspensions; 
and (6) the ability to desensitize, to some extent at least, the hypersensitive in- 
dividual by suitable use of the specific antigen. 

It is perhaps somewhat unfortunate that hypersensitivity states are divided 
into the broad classifications of immediate and delayed hypersensitivity based 
upon the time of clinical appearance of the response to antigen, usually in the 

* Not given in symposium; added by request of editor. 
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skin. These terms are so widely employed that we must for the present live with 
them, but must always realize that they imply nothing about basic pathogene: ic 
mechanisms and occasionally are actually misleading even as to the temporal 
sequence of events. It may be more advantageous in the present discussion to 
define the several hypersensitivity states in terms of three pathogenetic sequences 
of events, indicating as we proceed the differences and similarities among them. 

We may describe the first group as containing most of the lesions usualy 
ascribed to immediate hypersensitivity. In this group we shall include anaphyla: i's 
the local wheal and erythema, urticaria, hay fever, asthma, certain drug allergies, 
and other manifestations of atopy in man. It does not seem to be useful to sepa- 
rate atopic allergic reactions in man from the more general group discussed here, 
While there exist some superficial differences, such as the genetic predisposition 
and differences in the character of the antibody (called reagin) these may perh:ps 
best be ascribed to species variations. The clinical, physiologic, and histopatho- 
logic findings are almost identical with those observed in the rest of this group, 
and it seems reasonable to treat them together. These conditions are grouped 
together on the basis of a number of convincing similarities in mechanism and 
sequence of events. First (and the reason for the term immediate hypersensitiv- 
ity), the reaction usually appears in from seconds to minutes after challenge 
with antigen, usually runs a fairly rapid course, and then subsides. More im- 
portant, however, they all seem to be related to the interaction of antigen with 
some type of circulating antibody. This immunologic reaction (perhaps mediated 
by complement) then leads to the most significant event—the insult or damage 
of certain types of cells and the liberation from them of pharmacologically active 
substances such as histamine, serotonin, heparin, and perhaps others. The symp- 
tomatology associated with this group of conditions can be related directly to 
the action of these pharmacologic agents on certain shock organs. These may be 
smooth muscle, leading to respiratory and gastrointestinal disturbance in ana- 
phylactic shock or asthma and hay fever; or capillaries, with edema in urticaria 
and other cutaneous anaphylaxis; and finally the local vasodilatation in which 
the erythematous component is often seen. 

In further support of the pathogenetic unity of the above group, it may be 
pointed out that (1) histamine can reproduce most of the symptoms, and anti- 
histamines can protect against most of them; (2) these states of hypersensitivity 
‘an usually be passively transferred to normal individuals with serum containing 
specific antibody; (3) the reactions will not take place in the avascular cornea; 
(4) both precipitating and nonprecipitating antibodies can mediate these re- 
sponses; and (5) the reactions will not take place using antigen-antibody systems 
which do not fix complement. 

We come next to the Arthus phenomenon (and the related polyarteritis no- 
dosa) which is frequently classed with the above conditions as an “‘immedi:ate- 
type” hypersensitivity. This is due to the relatively rapid onset of clinical signs 
at the site of challenge in the skin of the Arthus-sensitized animal. The le-ion 
in this case goes on to develop for a number of hours more, and then slowly 
wanes. There appears to be good reason, however, to consider the Arthus rvac- 
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on as a mechanism distinct in basis and development from the other immediate 
vpersensitivity types. To develop Arthus sensitivity, repeated injections must 
sually be given, leading to the production of quite appreciable levels of circulat- 
g antibody. 


The main event in the Arthus phenomenon seems to be the interaction of large 
nounts of antigen and antibody to form immune precipitates which, in the 
esence of blood vessels, leads to cell clumping, thrombosis, damage to vascular 
idothelium, and ischemia. Histologically, there is poly and platelet thrombosis, 
lema, vascular fibrinoid necrosis, infiltration by polymorphonuclear leukocytes, 
d often hemorrhage. A part of the early picture is probably due to the cutane- 
is anaphylactic response which undoubtedly accompanies most Arthus reac- 


ns. 


— 


Further differentiation between the Arthus and cutaneous anaphylactic reac- 
ions is shown by (1) histamine does not duplicate the response, and antihista- 
ines are essentially ineffective for protection; (2) precipitating antibody is re- 
juired—nonprecipitating antibody is relatively ineffective; (3) the amount of 
antibody required for an Arthus response is about 1000 times that needed for 
anaphylactic responses; (4) complement-fixing antibodies are not required, as 
they appear to be in anaphylactic reactions. 


The Shwartzman reaction is a nonimmunologic process resembling in many 
ways the Arthus reaction. It may be produced by two successive injections of a 
bacterial endotoxin spaced 24 hours apart (note lack of usual immunologic lag). 
The second injection may be with a totally unrelated substance (due to lack of 
immunologic specificity) which incites a hemorrhagic, necrotic lesion reaching a 
maximum in about 4 to 5 hours. Histologically there are polyplatelet thrombi, 
edema, hemorrhage, ischemic necrosis, and infiltration by polymorphonuclear 
cells. Its resemblance to the Arthus lesion is striking, and it has occasionally 
been implicated as participating in some delayed hypersensitivity reactions. 

There are two groups of conditions which are classed together as delayed hyper- 
sensitivity responses, since they have much in common. These are tuberculin-type 
reactions and contact dermatitis (of which poison ivy is the prototype). Here we 
seem to be dealing wih a pathogenetic mechanism completely different from 
those described above. They are distinct not only because clinical onset of the 
skin test response develops much later than in immediate hypersensitivity, reach- 
ing a maximum only after 24 to 72 hours, but also for other compelling reasons. 
In the tuberculin-type skin reaction, one finds histologically an inflammatory 
response with little edema, consisting of an infiltration primarily by mononuclear 
cells, with few polys. In more severe reactions, however, there may be necrosis 
with resultant poly infiltration and hemorrhage. The mechanism of the inflam- 
matory response and of the necrosis is not well understood. It was earlier thought 
that all cells of the delayed-hypersensitive individual were sensitive, but more 
recently only the cells of the mononuclear series have been implicated as the 
seat of sensitivity. 

The delayed, or tuberculin-type of hypersensitivity was originally observed 
in connection with tuberculosis, and was subsequently found associated with 
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other infectious processes caused by such organisms as streptococci, Brucell:,, 
most fungi, and many viruses such as smallpox, mumps, and lymphogranulon 
venereum. For this reason it was called by many allergy of infection or microbii'l 
allergy, and thought to be induced only by living organisms. There is convineiny 
evidence that the same basic mechanism of hypersensitivity and response | 
antigenic challenge is shared by the group of conditions known as contact de,- 
matitides (sometimes called eczema or dermatitis venenata). Here the allergei\s 
are relatively simple chemicals with the ability to pass through the skin and tl. 
reactivity allowing them to bind on to certain proteins of the skin, thus forming 


complete antigens. The characteristics of the subsequent hypersensitivity staie 


cy 


are similar to those found in tuberculin hypersensitivity. 

Finally, it has been found that certain waxy fractions of mycobacteria might 
exert an adjuvant (enhancing) action such as to induce in animals a delayed-type 
hypersensitivity to bland proteins injected with them. More recently, the injec- 
tion intradermally of antigen-antibody aggregates, or even of minute amounts 
of simple proteins themselves, was observed to induce a more or less transient 
state of hypersensitivity which presents most of the characteristics expected of 
delayed-type hypersensitivity states. 

The characteristics which serve to differentiate delayed hypersensitivity from 
immediate and Arthus responses, and in a sense operationally define the entity 
are (1) the lack of participation of conventional antibody in the response; (2) 
the lack of participation of histamine and other pharmacologic agents; (3) the 
inability to transfer the hypersensitivity with serum, and its transferability with 
cells (lymph node and peritoneal exudate cells) ; (4) the presence of delayed hyper- 
sensitivity states in agammaglobulinemies that are unable to develop antibodies 
and therefore cannot develop immediate hypersensitivity; and (5) the ability to 
induce a keratitis in the avascular cornea on intracorneal challenge with minute 
amounts of antigen. 

In the above discussion, it has been attempted to define the several hypersen- 
sitivity states as separate pathogenetic entities. It must be pointed out, however, 
that it is often difficult if not impossible under many conditions to interpret the 
clinical and histologic response to antigen challenge, even in the experimental 
animal. The resultant lesions may often be a mixture of several of the processes 
discussed above. 




















GRANULOMATOUS UVEITIS IN MAN AND 
EXPERIMENTAL ANIMALS* 


MicHAEL J. HOGAN 
Department of Ophthalmology, University of California School of Medicine 


San Francisco, California 


[ had intended to take up some of the disputed types of uveitis prior to enter- 
ing into a discussion of toxoplasmosis, but I think, from the standpoint of im- 
portance, I should commence with toxoplasmosis. 

At first thought, this might seem a strange subject to bring here for discussion 
as an etiologic entity in uveitis, but it is one of the most important things which 
can be brought before the group in this session. I think that toxoplasmosis is 
one of the most interesting diseases that has been discovered in medicine in many 
years. Toxoplasma is now classified with the protozoa, not with any great exacti- 
tude but because no one has been able to classify it with any of the other or- 
ganisms. 

[t is an obligate intracellular parasite. It reproduces within cells of almost any 
type and is found everywhere in nature including animals, birds, and man. The 
lesions which occur in man are naturally the most interesting, although the inves- 
tigations in experimental animals have given us a good insight into the mech- 
anisms of action and growth of this parasite. 

\s far as man is concerned, there are two main types of infection which are 
encountered : the congenital and the acquired. We will discuss, first, the congenital 
forms of toxoplasmosis and their ocular effects. 

In congenital toxoplasmosis the child apparently acquires the infection from 
its mother, and, as nearly as can be determined, the mother apparently develops 
the disease during the course of pregnancy. In almost 100 per cent of the cases 
the mother has no illness during the pregnancy which would indicate a toxoplas- 
mic infection. The mechanism by which the mother acquires this infection is 
not known. At any rate, she does transmit the disease to her infant. 

Leopold: This is a disease in which the mother transfers it to the infant only 
because she has acquired a fresh toxoplasmiec infection? 

Hogan: Yes. Presumably, the mother acquires a fresh infection during the 
course of pregnancy. There is no record as yet of a mother having given birth 
to one toxoplasmic infant who subsequently gave birth to a second one, and 
therefore the mother who has immunity to Toxoplasma apparently does not 
transmit the disease to her infant. 

Smelser: How does the infant become infected? How is it transferred? 


* From the Department of Ophthalmology and Francis I. Proctor Foundation for Re- 
search in Ophthalmology, University of California School of Medicine. This work was sup- 
ported by research grants B-44 and B-786 from the National Institutes of Health, Bethesda, 
Maryland. 
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Hogan: The infection in human eases can occur early in pregnancy, durir 
midpregnancy, or even toward term. Apparently there is no single stage whic 
is favored over another, and, apparently, Toxoplasma can pass the placent: | 
membranes at any stage of pregnancy. 

Woods: Have any studies been made on pregnant mothers, showing the neg 
tive dye test at the beginning of pregnancy, and then evidence of infection deve 
oping as the pregnancy progresses? 

Hogan: There have been one or two studies which have been negative. We 
have done systematic studies on about 200 pregnant women and did not find 
one patient who developed antibodies to Toxoplasma during the course of preg- 
nancy. In these studies we did methylene blue dye tests at about the third month 
and repeated them at the seventh month, without noting the development «f 
antibody; in other words, there was no change in the titer of dye test antibodies 
in this group of women. 

Maumenee: Have experimental animals been used in this manner, for exam- 
ple: injecting pregnant mice, to see whether the fetus develops an infection? 

Hogan: Yes. Pregnant mice, rats, monkeys and guinea pigs have been used. 
It was found that if a sufficient dose is given to the pregnant mother, an over- 
whelming infection occurs, and naturally the fetuses become infected. Wolf and 
Cowen, soon after discovery of Toxoplasma, tried to produce the disease in 
monkeys which were pregnant, and we have tried the same thing with the use 
of various inocula. We have not been able to transmit the disease to fetuses, nor 
were they able to do it. They tried to transmit it by infecting the monkeys intra- 
vaginally, intraperitoneally and intravenously. Monkeys are quite resistant to 
this infection. 

Other workers have found, with respect to rabbits for example, that if the or- 
ganisms are given to the pregnant rabbit prior to the 18th day of pregnancy, 
almost 100 per cent of the fetuses become infected, but if the rabbit is infected 
later than the 18th day, very few of them become infected. 

Rich: Are the pregnant animals definitely more susceptible than nonpregnant 
ones? 

Hogan: I do not think so. Some animals are extremely susceptible to the in- 
fection and others are not. Rabbits and mice are extremely susceptible to the 
infection and almost 100 per cent die, even after small inocula, whereas rats and 
guinea pigs will resist a very large inoculum of the organisms. I do not know of 
any work that has been done which would show that pregnant females were 
more susceptible than nonpregnant. 

Rich: But it has not been tried? 

Hogan: I do not think so. It has been tried in pregnant females, but I do not 
know whether that comparison has been made. 

Uhr: Have any experimental animals that survived initial contact with the 
organism been reinfected during subsequent pregnancies? 

Hogan: No, not as far as I know. But if we compare what we know of hum:in 
beings and animals, we might guess that they probably would not become in- 
fected. But I think that would have to be tried. 























Ehrich: How long does it take nonpregnant women to develop antibodies 
against this infection? 
Hogan: The so-called dye test antibody appears about three weeks after infec- 


thon. 


Ehrich: How do you explain that it takes so much longer in pregnant women? 
Hogan: 1 think that in pregnant women antibody does develop but nobody 
reilizes it. I think that the pregnant women are infected, but they do not know 


it 


Ehrich: | wonder whether the delay in antibody formation is due to increased 
hydrocortisone production. It has been demonstrated that the production of 
hydrocortisone at the end of pregnancy is two to three times the normal produc- 
tion. It is conceivable that the hydrocortisone suppresses antibody formation. 

Hogan: I think that some of the immunologists would have to answer that. 
There is one thing that is known, that every one of the pregnant women who 
developed this type of toxoplasmosis, this inapparent form of toxoplasmosis, has 
reisonably high test antibodies when they are checked, after delivery of the 
child. They do develop antibodies, but just how much the pregnancy influences 
the level of antibodies, we cannot answer. 

Silverstein: Is there any suggestion that antibody formation is abnormal in 
pregnant women, that i: 


Rich: I cannot, really, on any basis of carefully controlled studies. I think 
that Dr. Ehrich’s suggestion that the high level of hydrocortisone in pregnancy 
might have some effect upon antibody formation in some women may be cor- 
rect, for an excess of hydrocortisone does depress antibody formation. I think, 
however, that a generalization would be unjustified, for it is well established ex- 
perimentally that inheritable individual differences can play a highly important 
role in the ability to form antibodies, regardless of sex, and these constitutional 
differences must modify the effect of hormonal or other influences in different 


individuals. 


Ehrich: Toxoplasmosis is an intracellular organism, is it not? We know that 
hydrocortisone suppresses the intake of organisms by macrophages. Hence, this 
phase of toxoplasma infection may well be affected by hydrocortisone. I think 
that it might be interesting to go into that. 

Voods: Have you made any study of pseudocysts in pregnant animals or 
human beings with this increase in hydrocortisone concentration? Is it not possi- 
ble that the steroid might prevent the organisms from forming pseudocysts, but 
they would remain in their proliferative form during pregnancy? 

Ehrich: | am not aware of such studies. 

Syverton: A recent study at the University of Minnesota (Martins da Silva, 
Prem, Johnson, McKelvey and Syverton, 1958)! employed polio vaccine for 
vaccination of pregnant women. Their response was precisely the same as the 
noupregnant controls and polio antibodies in turn, whether acquired by natural 
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, antibody formation against any antigen? 
Ehrich: Maybe Dr. Rich can answer that. 


or artificial immunization, were transferred at the same antibody level to the 
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offspring. Polio virus and other viruses that cause infection during pregnancy 
replicate intracellularly as readily during pregnancy as at any other time. 

Berens: Do we know with certainty that a woman cannot have a second child 
infected, and why? Is it certain? 

Hogan: The only thing we do know is that there has never been a case reported 
in which a woman delivered a second toxoplasmic infant, and the assumption is 
that once a woman develops immunity, it seems to have something to do with 
prevention of transmission of toxoplasmosis to a second child. I have never been 
able to understand why, when we feel quite certain that these women have 
organisms within their bodies, occasionally the organism should not be liberated 
from cells during the pregnancy and once in a while reach the infant. I suppose, 
once in a while, it will happen, but so far it has never been reported. 

Halbert: Has this been studied in experimental animals, in which, presumably, 
the Toxoplasma organisms are in a quiescent state? If such animals are mated, 
do you ever get congenital toxoplasmosis in the offspring? 

Hogan: No, that has been tried a number of times, and there has never been 
transmittal of the infection to the fetuses. 

Silverstein: What is the incidence of this thing we are talking about now? 

Hogan: It is a very common disease, as I will show a little later. 

Silverstein: I do not mean toxoplasmosis, but congenital toxoplasmosis. 

Hogan: It is a fairly common disease. I do not know the exact incidence, but 
it is very much more common than most people think. 

Epstein: You mentioned that there is a scale of susceptibility in experimental 
animals. Has any effort been made to relate resistance to toxoplasmic infection 
and properidin levels? I wonder whether those who remember the scale of natural 
resistance as related to blood properidin levels would be able to say whether 
toxoplasma resistance correlates with the naturally occurring properidin levels 
of the different species. 

Hogan: 1 do not know. 

Smelser: Do the mothers infected with Toxoplasma have uveitis? 

Hogan: The mothers of the infected children do not. They get a subclinical 
infection, the nature of which we do not know. We do not know exactly what 
organs it affects, because there are absolutely no symptoms during pregnancy. 
There is a group of cases, however, that has been sorted out in pregnant women, 
in which the patients have had congenital toxoplasmosis, and then when, at 17 
or 18 or 20 years of age, they become pregnant, the pregnancy causes a relapse 
of the disease in their eyes. But in almost all cases in that group you can go back 
in the history and find that they have had poor vision in one or both eyes, or 
had some type of ocular defect. 

Smelser: Do you ascribe this difference between the virulence of the disease in 
the fetus or newborn and in the mother to the failure of the embryo to produce 
immune bodies? Why is it so active in the fetus and not so active in the mother? 

Hogan: I do not really know why this occurs, but I doubt whether it is related 
to antibody production either in the fetus or in the adult. I think it is more re- 
lated to susceptibility of certain tissues to some organisms. I am not too familiar 
with antibody production to Toxoplasma in the fetus. 
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Halbert: Is it not true that in many infections there can be striking differences 
in the susceptibility of human beings at different ages, and this appears not to be 
associated with a difference in antibody production capacity? With some infec- 
tions children from 1 to 10, perhaps, might show much more severe disease than 
adults, and vice versa. I think, then, this may be more a question of the capacity 
of the organisms to multiply in those tissues at that particular age than a rela- 
ticn to antibody response. 

3raley: Could we look at this thing a little differently? I have thought that the 
in'eetion was induced at the time of conception, and that the fetus was the one 
who actually had the infection. Then the only reason why the mother actually 
developed antibodies was due to a small exchange, between the baby’s and the 
mother’s blood. In reality, the mother never did have the infection. 

lave organisms ever been isolated from the mother of a baby that had the 
infection? 

Hlogan: The only argument against that to my knowledge is that there are 
muny different types of congenital toxoplasmic infection, and I think that the 
types that develop depend a great deal on the stage of pregnancy at which the 
child becomes infected. The second factor is the virulence of the organism. As you 
know, there is a tremendous difference in the virulence of different strains of 
Toxoplasma, and these, too, vary the picture in the infant. If a child becomes 
infected, for example, in the early trimester of pregnancy, the fetuses are almost 
always destroyed and miscarriage occurs, but if the fetus becomes infected to- 
ward the end of the second trimester, then, usually, fairly marked congenital 
deformities in various structures of the body develop. If the child becomes in- 
fected toward the end of the third trimester, it is born with the acute disease or 
develops an acute process shortly after birth. Quite a number of cases has been 
reported? in which the child was apparently normal at birth, and then one or two 
or four weeks after birth developed an acute systemic infection; therefore I 
think that premise is unlikely. 

Braley: You have no evidence other than the dye test titer that the mother 
has the infection? In acquired cases you occasionally have uveitis. Mrs. Foerster 
has some slides to show that the organisms are in the retina of these acquired 
cases. You would think that an occasional pregnant woman would have clinical 
evidence of toxoplasmosis if she had the infection. 

This infection could occur at any time during the pregnancy. If it occurs in 
the first month of pregnancy, then the fetus is destroyed. If it occurs later the 
organisms are harbored in the vagina or elsewhere, and gain access to the fetus, 
without actually infecting the mother. 

Maumenee: Is there a clue along this line in the persistence of the dye titer in 
pregnant patients who deliver children with toxoplasmosis as opposed to those 
patients who have known acquired toxoplasmosis? 

Hogan: Most of the mothers have low titers. They will be at a level around 
1: 1024 or lower, and have a rapid decrease between 1:256 and 1:64 within six 
months to a year. I think that many of the cases which Mrs. Foerster surveyed, 
were done quite a few years later, but they all had very low titers, did they not? 
Foerster: Almost all, yes. 
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von Sallmann: Do we know to what extent passage through the mother jn- 
fluences the virulence of Toxoplasma? The mother could be passing an organi-n 
which is primarily less virulent. 

Hogan: I do not believe there is proof that a less virulent strain infects ‘he 
mother and then becomes more virulent in the fetus. The organisms isolated fron 
man have virulence and it has been possible on occasions to increase their })0- 


=) 
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tency by repeated animal passage. It takes many passages to do this, howeve 
Halbert: It is rather important, when you speak of virulence, that you specify 
the animal, because an organism may be extremely virulent for one species and 
have very low virulence for others. 
Hogan: I am speaking of mice; most strains are extremely virulent in mice 
Halbert: Do you have no indication of the possible relationship of virulence i 
mice to virulence in man? 


Hogan: No, I do not except that the Rh strain is extremely virulent to man 
as well as to mice. There have been quite a number of laboratory infections in 
human beings. The virulence from this Rh strain is considerable in man. 

Waksman: Would it be relevant to Dr. Braley’s question to say that Good and 
Zak* demonstrated antibody formation by the placenta in the mother? Perhaps 
you can account for at least a temporary titer in the mother by antibody forma- 
tion in the fetus and placenta during the last trimester of pregnancy. 

Syverton: The question of single or multiple immunotypes should, in my opin- 
ion, be kept open. We (Syverton and Slavin, 1946)* had a patient some years 
ago, an older man, who upon biopsy was found to have toxoplasmosis both by 
histologic section and on transfer to animals. This strain was passed in mice ande 
guinea pigs with great difficulty. The strain was lost several years later. When Dr. 
Sabin reported his dye test, I sent this patient’s serum to him. Sabin did not find 
antibodies by his test, although he had agreed with the diagnosis from examina- 
tion of a tissue section. Reference to this patient is seldom included in the litera- 
ture because of Sabin’s failure to demonstrate antibodies and the assumption 
that there is a single immunotype of Toxoplasma. I wonder whether you may 
not know of other patients who gave a negative dye test from your own experi- 
ence or reports by others or in the literature. 

Hogan: That is interesting. So far, all the strains we have tested are positive 
with the dye test. 

Syverton: We thought from the clinical evidence that this patient had trichino- 
sis and for that reason took a muscle biopsy. It was this biopsy that yielded 
Toxoplasma on section and by passage. 

Waksman: Is he still alive? 

Syverton: No, this patient’s age was 65 when he came to us in 1942. 

Zimmerman: I would like to ask Dr. Braley to elaborate his thesis, because I 
am not sure that fundamentally it is different from the one that Dr. Hogan 
offered. It seems to me that even though you said at the time of conception, | 
do not think you really mean that, do you? Infection has to come from soie- 
where; it cannot start de novo. There is a subclinical infection which becomes 
active in the fetus, but disappears from the mother. 
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Braley: What I meant to say was that the supposition has always been that 
he mother is harboring Toxoplasma and transmits the infection to the fetus. I 
iy that the fetus itself has the infection, and the mother never has the infection. 

Zimmerman: Where does the fetus get it? 


— 
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Braley: The fetus gets it either at the time of conception or through subsequent 
iginal inoculation. The infection never gets into the mother, except in this 
itside canal, and gains access only to the fetus. Trichinosis is a good example of 
iis type of infection. It may be that toxoplasmosis is strictly an external infec- 
m and may only be able to invade the uterus and therefore the fetus. The only 

me a positive dye test occurs in the mother is when there is a slight intermixing 
the blood from the fetus to the mother. 
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Waksman: May I suggest another variant of this possibility? It is important to 
lecide what you are calling an infection. The way we define the existence of in- 


‘tion with Toxoplasma has not been the isolation of one or two organisms from 
he circulation, but actually the discovery of a certain kind of lesion in a certain 
nd of tissue. It may be that the specific and nonspecific defenses in the average 
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ndividual are above the levels that permit the establishment and multiplication 
o! the organism in the susceptible tissue. The organism may, nevertheless, be 
present in the circulation on many occasions, just as we know that certain diph- 
theroids and certain streptococci are present in the circulation on and off during 
life. We do not say that the individual is undergoing an infection with these 
organisms. We merely say that a few organisms, on occasion, have found their 
way into the circulating blood. If the infant is devoid of the defenses in question, 
it may very well be that the few organisms which never do cause the establish- 
ment of a real infection in the mother are quite sufficient to infect the fetal tis- 
sues, via the placenta. 

Rich: | must interrupt just a minute to say that in the present state of our 
ignorance we ought to be very careful about assuming that the mother is not 
infected just because she has no uveitis or other lesion that we recognize as 
toxoplasmosis. We are all familiar with small, focal extraocular lesions that have 
the histologic appearance of tuberculosis but in which, with our best efforts, 
tubercle bacilli cannot be demonstrated. I do not know of any thorough studies 
in which such “tuberculous” lesions, say in lymph nodes or lungs, have been 
meticulously examined for toxoplasma as Mrs. Foerster has examined ocular 
lesions that had been diagnosed as tuberculous, which led to her discovery that 
a certain number of them were caused by Toxoplasma.® It is no easy thing to find 
the Toxoplasma organisms in sections, and I think that we are making a bit of a 
jump to say that the mother is not infected just because she does not have uveitis. 

Waksman: I did not mean to imply that the mother was not infected. 

Rich: | know you did not. I just wanted to bring that out. 

Waksman: The mother very probably does transmit infection. We just do not 
know what the type of infection is. 

Rich: I was just speaking in relation to the suggestion that the mother is not 
infected. 

Zimmerman: Dr. Rich’s statement is borne out by the studies of several in- 
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vestigators (Siim,** Stanton and Pinkerton,’ and Zeipel and Linder'®) who ha\« 
found it very difficult or completely impossible to demonstrate organisms h 
tologically or by microbiologic methods even when the lymph nodes are great 
enlarged. Furthermore, it is questionable whether histopathologic studies are 
much diagnostic significance, for, as Zeipel and Linder'® reported, the chang:s 
observed are generally those of the garden variety of reticuloendothelial hyp: 
plasia that the pathologist sees so frequently and from which he cannot make 
etiologic diagnosis. I think, therefore, that Dr. Rich’s point is well taken. 

Rich: Of course, that is true of syphilis, too. Lymph nodes with no specilic 
lesions can harbor spirochetes that are demonstrable by inoculation into suscep- 
tible animals. 


— Ss ‘ 


Syverton: As Dr. Hogan pointed out, the Toxoplasma organism shows a wide 
range in cellular trophism. Almost any cell type can be infected, and yet toxo- 
plasmosis is primarily a disease of the reticuloendothelial system. As far as find- 
ing the Toxoplasma in tissues of concern to the group here, for example in retinal 
tissue, retinal cells are not replaced and therefore the retina shows permanent 
damage. Does not that point our immediate problem? 

Hogan: Yes, it does. To comment on Dr. Zimmerman’s statement, Dr. J. C. 
Siim has studied a fair number of children with a disease which resembles in- 
fectious mononucleosis, in which they have quite large lymph nodes. It was my 
impression that, on the basis of his histopathologic studies of the lymph nodes, 
he believed that the changes were quite characteristic, that they get the small 
areas of necrosis in the lymph nodes, which are not found in other infectious 
diseases. He was able to isolate Toxoplasma from lymph nodes on cultures in a 
reasonable number of cases, and isolation from lymph nodes has been done in a 
fair number of other laboratories.''- 

I think that we can go on with the first slide (Tables 1 and 2). In congenital 
toxoplasmosis we have a number of types of lesion which may occur. There is an 
acute and a subacute type, and then there is a form in which late relapses occur. 
The acute type may be present at birth or it may develop within a short time 
after birth, and there are a fair number of cases reported in which chorioretinitis 
did not occur until three to six months after birth. To explain this, there is evi- 
dence that an intermittent parasitemia occurs in infants who are born with con- 
genital toxoplasmosis and that these children sooner or later during the course of 
this intermittent parasitemia develop later chorioretinal inflammatory lesions. 
Therefore the eye lesions can be present at birth, can develop within a short 
period after birth, or appear within three to six months. 

Uhr: How long is the period after birth before you see these “‘later’’ lesions? 
A delayed “flare-up” of the disease might be due to a lowered resistance to the 
organism. If the resistance is partly due to specific antibody passively received 
from the mother, perhaps these exacerbations occur at a time when the antibo:ly 
titer has fallen and these particular infants have not yet produced their own 
antibody. 

Hogan: The infants who are infected develop a very high titer of antibody, 
within three to four weeks after the infection starts, and a high titer persists tor 
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TABLE 1 


Chorioretinal Inflammation in Congenital Toroplasmosis 
(Tables 1 and 3 from Tr. Am. Acad. Ophth., 62:7, 1958) 





1. Acute 
\. Present at birth or shortly thereafter and associated with acute systemic disease 
B. Developing after birth and not always associated with acute systemic disease 
2. Subacute 
3. Late relapse of a healed chorioretinitis 
TABLE 2 


Manifestations of Congenital Ocular Toxoplasmosis 


1. Congenital and neonatal. Acute inflammation present at birth or developing within a 
short time thereafter. 

2. Eso- or exo-deviation of the eyes. Usually congenital or apparent early in life. 

3. Amblyopia. Often recognized for first time at first school examination. 

4. Late relapse of congenital chorioretinitis. May occur during childhood or adult life. 





as long as 10 years, so I do not believe that the development of the eye lesions is 
correlated with the loss of the antibody from the mother. 

Cogan: Do you visualize this inflammation as a reaction to the living organism 
or a reaction to the organism only after it has been killed? I ask this because, if 
it is possible for the retina to harbor a living organism without the reaction until 
it is dead, it seems to be not surprising that we would have this late flare-up and 
subsequent intermittent flare-ups. 

Hogan: I think that the acute phase is associated with living organisms which 
are proliferating in the tissues, and then, as the disease subsides, the organisms 
are parasitized by cells, and develop a capsule from the cytoplasm of the cell. 
In this so-called encysted form, the organisms apparently can persist in the tis- 
sues for years. Then, as a result of some unknown change, 2, 5, 10 or even 30 
years later, the organism can be liberated from the cell and set up a new infection. 

Experimental work that we have done in guinea pigs and work that others 
have done in rats showed that the organisms can remain alive within cells for 
two to three years or even longer after the initial infection. 

Foerster: Do you think, if this is the case, you should be able to find the pseudo- 
cysts in healed intraocular lesions by serial section? 

Hogan: 1 have never tried, but I know that you and others have done so. I 
think a variable picture might be found in the retina in cases which are studied. 
It is conceivable that pseudocysts occur in some cases and mere parasitization of 
cells occurs in others. Parasitized cells rupture more easily and lead to relapse in 
a certain number of cases. Organisms which are encysted might very rarely lead 
to recurrence of the disease. It is most likely that in a majority of cases no or- 
ganisms survive. 

Woods: To go back to the question that was raised, there is a difference in the 
symptomatology in the case of relapses in the acute attacks in infancy. Frenkel!® 
has brought out the point that the late relapses are usually due to the rupture of 
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pseudocysts in the sensitized tissue, and you would get the acute edematous r- 
action rather than the form you see in the early stages. The late relapses ae 
frequently characterized by a violent nongranulomatous reaction in the uvia 
and are quite probably due to the rupture of the pseudocyst in the sensitized 
tissue. 

Hogan: | do not believe he has any evidence to confirm that. In cases in which 
there have been definite relapses there is no question about an active infection 
being present. This closely resembles the inflammatory reactions seen in the eyes 
of newly born infants. The question of hypersentitivity has to be kept in abeyance 
until we know more about it. 

Halbert: In these children who develop the disease within three to six mont! 


after birth, are you convinced that they are of congenital origin, or is there a 
possibility that they are acquired early in life? 

Hogan: 1 do not know. I think that the children usually have a history of «an 
acute illness at birth or near birth and are quite ill, and then they develop the 
eye lesions approximately three months later. There is that sequence of events 
which suggests a congenital disease and not an acquired infection. I know that 
possibly acquired infections do occur in infants, but I do not know of any reports 
as yet of proved acquired infections in infants. 

Foerster: Do flare-ups within the eye occur in the original lesion, do they occur 
as an extension of the original lesion or do they occur elsewhere in the retina? 

Hogan: Usually they occur somewhere near the old lesion. They do not always, 
but most of them occur somewhere in the vicinity of the healed focus. 

Cogan: | think it is striking that they occur on the edge of an old focus, corre- 
sponding to an old area of chorioretinitis, and this new activity is right on the 
edge of it. 

Hogan: Yes. We speak of those as satellite lesions, and I think that satellites 
are very common in this type of relapse. 

von Sallmann: Does one know what makes the organism form pseudocysts, 
and what makes pseudocysts rupture? 

Hogan: No. Experimentally, we have tried without success to solve this prob- 
lem. We have tried allowing pseudocysts to form and, at varying stages, sub- 
jecting the animal to shock of various types and to intensive corticosteroid 
therapy, with the idea that we could cause a relapse. We have been unable to 
do so, however, so I do not know what the mechanism is. 

Pomerat: Meyer and Oliveora'® of Rio de Janeiro have cultivated this organism, 
and I know that it goes through a great deal of its life history in vitro. But | 
have not reviewed this literature recently. Do you happen to know, Dr. Syver- 
ton, of the cultivation in the cell system? 

Syverton: No, but I recall that results since 1930 of in vitro cultivation of 
Toxoplasma were summarized recently in a paper by Cook and Jacobs in the 
Journal of Parasitology." It is my impression that the process which results in 
pseudocyst formation in toxoplasmosis is similar to the process that leads ‘0 
the formation of a leproma cell. A macrophage takes up leprosy bacilli and «is 
long as the cytoplasmic membrane remains intact, the leproma cell persists. !n 
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xoplasmosis, rupture of the cell or cyst releases organisms comparable to what 
ay take place when a leproma cell or other macrophage full of microorganisms 
subjected to a provocative stimulus that results in release of the cellular con- 
nt. This same process may be responsible for release of herpes virus under 
reumstances where virus undoubtedly has persisted intracellularly for quite 
me time. 

Zimmerman: I might point out that Frenkel and Jacobs'* are of the opinion 
at it is not quite that simple; they believe that a new wall is formed about the 
ganisms and that is why they make a point about the argyrophilia and PAS 
positivity that develops in the walls of large cysts that contain great numbers of 
ganisms. Although they had assumed the presence of this particular type of 
»\'st in the ocular lesions of man, they had actually never seen it in fully developed 
rm in the human retina. This statement is based upon a review of our human 
cular material in the Registry of Ophthalmic Pathology which was made recently 
by Dr. Frenkel. However, the lack of demonstrable fully developed cysts in the 
human cases does not imply that they were not there in small numbers during 
\iescent periods between bouts of active chorioretinitis. 


ur 
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Syverton: Are these large cysts? Where in man are they found? ‘ 

Zimmerman: They are quite large. They are found typically in the brain and 
in cardiac and skeletal muscles. These large intact cysts do not seem to provide 
any inflammatory response. 

Syverton: Other diseases in which pseudomembranous cysts form result from 
infection by a group of viruses which includes “foamy” virus of monkeys and 
the human measles virus. Propagation of these viruses in tissue culture results 
for many cells in loss of cytoplasmic membranes and agglomeration of nuclei to 
give a pseudocyst which appears vacuolated and foamy. It is, in fact, a massive 
confluent type of giant cell made from many nuclei and apparently contained 
within a single cytoplasmic membrane. This natural process can be observed in 
tissue culture. 

Halbert: Is anything known about the material that constitutes the surface of 
these cysts and pseudocysts, especially whether they are susceptible to disinte- 
gration by proteolytic enzymes? It seems to me that one of the big problems in 
this disease is the liberation of the organisms from these cysts, so that they are 
susceptible to chemotherapeutic agents. Do you know of any studies that have 
been done in which proteinases of various kinds, for example, have been ex- 
posed to such cysts and whether they have any effect on the integrity of the 
cyst? 

Zimmerman: | am not familiar with such studies. 

Foerster: Would this process be similar in a mild way to the hyaline material 
that forms around the degenerating helminth at times? 

Hogan: Is that PAS positive? 

Foerster: 1 do not know, but perhaps, someone else does. Do you know, Dr. 
Zimmerman? 

Zimmerman: I do not know. I have not studied it. 
Leopold: Dr. Syverton, would you like to show your slides now? 
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Fic. 1. Monolayer of cells in culture. X 50 (From J. T. Syverton, Cytopathology. In 
Host-Parasite Relationships in Living Cells, edited by H. M. Felton. Charles C Thomas, 
Springfield, Ill., 1957) 


Syverton: Yes. These two slides illustrate what I mean. Figure 1 shows a mono- 
layer of cells in culture. Some cells become large giant cells. The process that 
takes place is loss of cytoplasmic membranes; the nuclei move to form a large 
giant cell; undefined material forms within. 

Figure 2 shows a single cell, and as this becomes older, under poor nutritional 
conditions, a sort of pseudomembrane surrounds the entire cell. 

Braley: What virus is this, Dr. Syverton? 

Syverton: This is one of the enteroviruses. This virus is found in monkey kid- 
ney and in monkey feces. The type of reaction is similar to that brought about 
by human measles virus. 

Braley: With cytoplasmic inclusions? 

Syverton: No, there are no inclusions as such. It is called a foamy virus re- 
action. 

Hogan: It has an effect on a number of cells. 

Syverton: This response is exaggerated; sometimes there are a hundred nuclvi. 
If this cell contains viral particles, as in toxoplasmosis, it would be a large giant 
pseudocyst. These are kidney sections. 

Leopold: Dr. Hogan, the question has been raised that there may be some 
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Fic. 2. A single cell. X 250 


importance to the fact that there are satellite lesions in the retina in toxoplas- 
mosis. What other ophthalmologic infections that we know for sure will produce 
this same type of satellite lesions? 

Hogan: Herpes virus sometimes is associated with satellite lesions, Small re- 
eurrences are frequently seen around the edge of a dendritic ulcer. The recur- 
rence is very common, not only in the cornea but also in the lid. 

Syverton: We believe as a working hypothesis that herpes rests between bouts 
in a macrophage cell. It seems reasonable for man that sunlight provokes rein- 
fection and a recrudescence or flare-up. 

Hogan: In herpes, too, you find this same type of mononuclear giant cell in 
mucous membranes and in skin, do you not? 

Syverton: Not the same type. 

Hogan: But a similar type. You can scrape the cornea, for example, and con- 
junctiva and vesicles of herpes on the skin, and, in a fair percentage of cases 
find mononuclear giant cells. I suppose that it is, perhaps, the giant cell reaction 
characteristic of some types of viral infection. 

Syverton: The multinuclear giant cell is more common in the varicella-herpes 
zoster group, but it occurs in herpes simplex infection. This cellular response is 
not the same as that observed from simian foamy virus infection. I am sorry 
that I do not have an illustration of the varicella-zoster type of response. These 
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Fic. 3. Uniform monolayer of cells which upon infection breaks open. X 50 


next few slides will show what is observed from herpes simplex virus infection. 
Here is a uniform monolayer of cells which upon infection breaks open (lig. 3) 


to form cell free foci (lig. 4) with cells at the periphery undergoing cytologic 


change from herpes infection. For example, you will observe that inclusion bodies 
are beginning to form (Fig. 5). As shown here, and as we move peripherally 
earlier intranuclear changes successively give way to more advanced changes 
until classical intranuclear type A inclusion bodies are seen. Under certain cir- 
cumstances, cells appear to lose their cytoplasmic membranes to become giant 
cells. This type of giant cell differs markedly from the giant cells observed in 
foamy virus and certain other virus infections. 

Braley: | wanted to come back to toxoplasmosis for a minute. Clinically 
think that flare-ups at the edge of a previous lesion occur either at puberty or 
during a pregnancy. I wondered if you have any experimental evidence relate 
to these facts? 

Hogan: No. We have tried a number of different ways of producing relap 
in experimental eye lesions, without success. Dr. Epstein has a theory. He thir 
that the common cold causes flare-ups of all types of uveitis. 

Epstein: This is relative to history taking. From questioning patients w 
had recurring flare-ups of uveitis, I found patients indicating that they had 
some preceding vague illness which, on a historical basis, could be called an \n- 





6? ws 
a D 
. eo 
e me 
@* WP 6 


1g. 4. Formation of cell free foci with cells at periphery undergoing cytologic change 
rom herpes infection. X 50 


Fig. 5. Formation of inclusion bodies. X 250 
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fluenza-like episode. This story did not occur in a majority of cases but it was 
as common as any other possible precipitating event. I do not know what the 
antecedent illness was or whether it was physical or psychic, but in trying to 
relate the flare-up to something, this relationship came up frequently. 

Zimmerman: Dr. Hogan, a little while ago, in replying to a question, you 
pointed out that the parasites are ordinarily found in the retina, and this has 
been the experience of everyone who has studied the pathology of toxoplasiic 
chorioretinitis. But I am told by some ophthalmologists, who are puzzled by 
this, that early lesions will frequently have a completely uninvolved, transparent 
retina in front of them; in other words, clinically, these appear to be choroidal 
rather than chorioretinal. Now, in the satellite lesions that develop around the 
periphery, do these seem to be in the choroid or in the retina? And related to 
this, how often do you see, in association with these early flare-ups, a diffuse 
uveitis or an anterior segment uveitis along with these little satellite lesions that 
you describe? 

Hogan: In the recurrences I do not really know whether they are choroidal or 
retinal. Usually, they are of a milder type, although, once in a while, there will 
be a violent type of inflammation; they will have a heavy cloud of opacities ap- 
pearing in the vitreous, and there will be a secondary reaction in the front part 
of the eye due to this severe inflammation posteriorly. But most often the re- 
lapses are smaller than the primary infections and do not tend to cause severe 
clouding of the vitreous nor the reaction anteriorly. But I honestly do not know 
whether they seem to start in the choroid or the retina. 

I think that with the new types of infections that we see, the ones where we 
have a primary acquired ocular toxoplasmosis, the disease almost invariably 
starts in the retina, because there is a tremendous amount of exudate into the 
vitreous, so that you can hardly see the lesion with the ophthalmoscope. 

Berens: | wonder how many of the ophthalmologists also see these so-called 
satellite lesions? Have many of the men in other parts of the country seen them? 

Hogan: Yes. 

Halbert: 1 am curious to know, in these attempts you have made to activate 
latent infections in experimental animals, whether you have used hyperthermia, 
because we know in human herpes simplex infection, that elevated tempera- 
tures do activate the virus. Have you done this? 

Hogan: No, we have not, but that is a good suggestion. In some infants, how- 
ever, the disease is subacute and it is not recognized at the time the child is born. 
It is only later when the child develops an acute systemic infection or subacute 
infection that the eyes are looked at and the intraocular inflammation becomes 
apparent. I will discuss this late relapse a bit later. 

Figure 6 shows the eye of a child who was born with acute congenital toxo- 
plasmosis and succumbed. Both eyes were obtained at autopsy. Prior to death 
the child was observed to have an acute fundus lesion. This slide shows the optic 
nerve, choroid and retina and demonstrates the type of lesion ordinarily se« 
an acute process with necrosis of the retinal cells. 

Figure 7 shows the appearance of the eye tissues in another case. The! 








Fic. 6. Acute retinitis near the optic nerve in a child with congenital toxoplasmosis, 
Note the accumulation of fluid in the subarachnoid space around the optic nerve. (Figures 
6 through 13 from Tr. Am. Acad. Ophth. 62:7-37., 1958) 





Fic. 7. Choroid and retina from a child dying of acute congenital toxoplasmosis. Note 


the severe inflammation with necrosis. 
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both retinal and choroidal involvement, and the retina shows marked necr: 
with considerable exudation. We found Toxoplasma in the choroidal tissue 
this particular case. This child had bilateral chorioretinitis which was seen p 
to death. There is marked necrosis here and exudate. 

Zimmerman: Were the Toxoplasma found microscopically or by culture? 

Hogan: Microscopically. 

Ehrich: Were the inflammatory cells chiefly polymorphonuclears and macro- 
phages? 

Hogan: Yes. Polymorphonuclear cells were principally found in the necrotic 
areas of the affected tissues. 

Foerster: Were there many eosinophils? 

Hogan: I can not remember; however, I do not think so. I have the sections, 
but I do not think there were very many. This child died a very short time after 
birth and had a very severe inflammation. 

Figure 8 shows a drawing of the interior of the eye of a child who died some- 
time after acute congenital toxoplasmosis. There are multiple foci of inflamma- 
tion here and, in some such eyes, the organisms lie dormant in parasitized cells 
adjacent to these foci. Later new lesions develop from the organisms. 

The eye of a child whose opposite eye showed an acute focus of inflammation 





Fic. 8. Multiple healed foci in the choroid and retina, due to congenital toxoplasmo-is 
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Fic. 9. Broad equatorial sear on one side of the eye due to congenital toxoplasmosis. 


is shown in Figure 9. It shows that the retina has been completely destroyed by 
the toxoplasmie infection and replaced by scar. Hydrocephalus due to blockage 
of the aqueduct of Sylvius occurs in these children and produces an edema of 
the disk and an accumulation of fluid in the subarachnoid space. 

How do children who have congenital toxoplasmosis come to our attention? 
How are they brought to us? Some of the ways are shown in Table 2. We have 
already mentioned the acute phase of the disease. A second condition that 
prompts ophthalmic consultation is strabismus at the age of one or two years. 
On examination chorioretinal healed sears are found in one or both eyes. A third 
warning sign is that the parent notices that the child does not see very well, or, 
at the time the child starts school, the nurse finds that visual acuity is poor in 
one or both eyes. Again examination shows chorioretinal sears. 

The fourth group consists of the cases that are of the most interest to me. 
They are children or adults who have a late relapse of a congenital infection. 

I would like to present a case to you which is of tremendous interest. This 
boy was first seen when he was 12 years of age. Fortunately, his parents had 
taken him to the Children’s Hospital in San Francisco to have his eyes ex- 
amined, and a sear in the macula of his right eye was found. Probably, they 
failed to detect the one in his left eye. When we saw him at the age of 12 years, 
(Fig. 10), he had a new lesion in his left eye. His dye test titer was 1:128, which 
is not too high, but is fairly significant for a 12-year-old. The skin test was 
positive, and he had evidence of calcification of the brain. 

We followed this case for a considerable period. Finally, when he was 20, the 
left eye was rather unsightly because it had turned outward, and he requested 
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Fic. 10 


that it be removed. We did remove it, and cultured Toxoplasma, which proved 
to be of low virulence, from the chorioretinal scars in his left eye. 


We believe that this is an example of a child who was born with congenital 
toxoplasmosis. He harbored the organisms in his retina, in the sear tissue, until 
the age of 12, when a relapse occurred, and then, when he was 20, we recovered 
the organisms from the chorioretinal tissues. 

When he was first seen at the age of one and a half, there was a scar in the 
macular region of the right eye. 

Figure 11 shows his left eye. Here is the old scar, which was present when he 
was born and a new lesion can be seen which eventually joined with the old one 
and then spread into the upper and the lower fundus (Fig. 12). 

Maumenee: Do you call that a satellite lesion? 

Hogan: We could not tell. It started at some distance from the old one, but 
we could not be sure whether there was an underlying lesion. He may have had a 
scar here, too, and this may be a relapse adjacent to another sear. 

Figure 13 is the drawing of the inside of this eye after removal. The photo- 
graph shows the optic nerve, the retina and the very tortuous retinal blood ves- 
sels. All of the chorioretinal tissues were scarred. Unfortunately for Mrs. Foerster, 
and she has never forgiven us, we took most of this tissue for cultures and did 
not leave enough for her to find any organisms; we have only isolations on culture 
and no observation of organisms in tissue. 

Another very good example of an even later relapse is shown in Figure 14. 
This is a 26-year-old woman who was pregnant in 1947, 1949, 1951, and 1°55. 
She had bad vision in the left eye from infancy. It was known from her mother 
that she had some type of infection in the left eye in infancy. This eye remained 
completely quiet during the time we observed her, but she developed, during the 
first pregnancy, an acute attack in her good right eye. That completely hea'ed. 
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Fic. 14. (Figures 14 through 16 from Tr. Am. Ophth. Soc., 55, 275, 1957) 
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TOXOPLASMIC UVEITIS 
PATIENT M.E., AGE 26, FEMALE 
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Fig. 15 


In 1949, during her second pregnancy her vision became slightly blurred but not 
enough to require treatment. In 1951, there was no relapse. In 1955, she devel- 
oped a severe inflammatory reaction which caused marked loss of vision. 

Her case was followed and eventually, her vision improved in this eye to 20/200. 
The left eye remained quiet. Her methylene blue dye test titer is recorded in 
Figure 15. 

We have noticed, in this group of late relapses of congenital toxoplasmosis, 
that we get a very marked anamnestic rise in the methylene blue dye test titer— 
almost all of them get titers as high as 1:16,000 or 1:32,000. 

It is interesting that the dye test titers on all four of her infants were negative. 
Not one offspring showed any evidence of a toxoplasmic infection. 

von Sallmann: Does the dye test change frequently without any signs of dis- 
ease r 

Hogan: You mean, does it fluctuate? 

von Sallmann: Yes, in a wide range. 

Hogan: No. There is a paper on this subject'® by a student who has worked with 
the serum of a number of volunteers. He performed serial dye test titers on this 
group, taking serum daily over a period of two weeks. He found no significant 
fluctuation in normal individuals. Is that what you meant? 

von Sallmann: Yes, but I mean observations in normal individuals, not on a 
daily, but on a long term basis. Have you data over long periods of time? 

Hogan: Yes, we have that, too, and there is no significant change in titer over 
a longer period of time. 

Halbert: I am curious to know, in these relapses with activation of the lesions, 
whether there is any clue in the histories as to a preceding event which might 
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Fic. 16. Left macular region in a girl suffering a relapse of an acute congenital toxoplas- 
mosis. Note the large healed macular lesion and several satellite foci which are moderately 
active. 


have caused the reactivation, such as an acute infection or trauma or something 
of the sort. 

Hogan: Absolutely nothing. Figure 16 is a fundus photograph of this patient’s 
eye and it demonstrates both healed and semiactive lesions. There are numerous 
exudates around the acute focus. 

Figure 17 is a drawing of Toxoplasma as it is seen in mouse peritoneal fluid. 
It is a crescentic organism, as shown here. It is about the size of a red cell in 
length, about 7 uw long and about 4 yu wide. 

Cogan: Before you leave the clinical description of the congenital variety, Dr. 
Hogan, I would like to make a comment. The description which you and Mrs. 
Foerster have given us points strongly to congenital toxoplasmosis. In fact this 
entity is congenital toxoplasmosis unless proved otherwise. It was somewhat of a 
surprise, therefore, when a few months ago, in the New England Journal of M edi- 


cine,” a case was reported—was it a salivary gland virus which produecd a 


similar syndrome? 
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Fic. 17 


Foerster: Yes, or cytomegalic inclusion virus. The two appear to be the same 
or closely related. 

Cogan: There was the same finding in the fundus and calcification in the brain. 
I would have been certain it was toxoplasmosis except that their evidence that it 
was not seemed very good. Is that true? 

Hogan: Did you see the fundi on that child? 

Cogan: I did not see the child, but I saw the pictures. 

Hogan: The pictures I saw were shown in Washington at a meeting, and they 
were not like the toxoplasmic lesion in a child. A child with congenital toxoplas- 
mosis almost always has extensive lesions, whereas the lesions which were de- 
picted in the salivary gland case were small and discrete and developed over a 
long period of time. They were hyperpigmented. They were not like toxoplasmic 
lesions. 

Cogan: They were not, insofar as the optic nerve was normal. 

Hogan: Yes, and they were away from the nerve and were very small, discrete 
lesions, which had a very slow evolution. 

Foerster: Were they granulomatous? 
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Hogan: The eyes were not removed; this child survived. The cytomegalic \ irus 
was isolated from the aqueous humor. 

Cogan: Do you think you could have differentiated them? 

Hogan: Yes, I think that I could tell them apart. 

Zimmerman: There was cerebral calcification in that case, too, was there ot? 

Cogan: Yes. 

Hogan: It is the same type of picture, but I think that the eye lesions were «uite 
different. It may be that in other cases the eye lesions would be identical. There 
is one other case report of Christensen that Mrs. Foerster is going to talk alout. 

Hogan: As far as the diagnosis of the disease goes, it can be made on the |asis 
of the things we have already discussed. I thought I would say just a few words, 
briefly, about the methylene blue dye test for those who are not acquainted with 
it (Fig. 18). Dilutions are made of the unknown serum in 0.1 ml. amounts and 
0.1 ml. of normal human serum containing accessory factor is added. Live Toxo- 
plasma are then placed in these tubes and a small amount of methylene blue is 
added. In this test, if we take ordinary Toxoplasma from mouse peritoneal fluid 
and add a little methylene blue to them, they will stain as shown here. If you 
take the same organisms and mix them with normal human serum, they will «also 
stain. But if you mix Toxoplasma with normal serum plus serum containing «nti- 
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Fic. 20 


body, then the antibody somehow prevents Toxoplasma from staining (Fig. 19). 
Figure 20 shows a dye test titer of 1:256. 





Maumenee: Is there any clue as to why these organisms are not stained? What 
is it in the serum that prevents their staining? 

Hogan: I think the immunologists could explain it better than I. Somehow, the 
antibody combines with the surface of the toxoplasmic cell and prevents it from 
combining with methylene blue. I do not know whether there is any other com- 
parable immunologic reaction to this. 

Silverstein: Is there any point at which there is a decrease in the intensity of 
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staining of the organisms, or for any organism is it an all-or-none phenomenon. as 
you indicate? 

Hogan: It is a fairly uniform stain. If the test is poorly handled, you will vet 
equivocal results. But if it is a good test and run properly, the results are fairly 
uniform, and the organisms either stain or they do not stain. 

Berens: Is there any other disease that will produce a positive dye test? 

Hogan: No. There were reports from England last year that other protozoa 
reacted in this test with Toxoplasma. It was thought that Trypanosoma, ‘\'ri- 
chomonas and Sarcosporidia would react. But I think that a fair amount of work 
has been done on this since, and it has been shown that it is not so; Toxoplasma 
is the only agent that produces this reaction. 

Coons: I would like to ask whether the nuclei that are apparent there are 
stained with methylene blue, in the unstained organisms. 

Hogan: I should not say they stain, Dr. Coons, but the contrast is greater. 

Coons: Do you mean that the nuclei are not blue? 

Hogan: No, not definitely blue, but the contrast can be made out very easily 
in these unstained organisms between nucleus and cytoplasm. But I do not think 
they stain. 

Coons: I know nothing about this organism. I have to ask very simple questions 
about it. Does it move? Can you see it wiggle if you look at it? Is it motile? 

Hogan: It is not actively motile and has no locomotor apparatus, but it can 
travel. We know that. 

Coons: Does it put out pseudopods? 

Hogan: 1 do not know. Do you know, Dr. Wood? 

Wood: No, it does not. The motion is a very slow, almost imperceptible twist- 
ing movement. If you watch them in a fresh peritoneal exudate that is what you 
will see. 

Coons: If you mix them with antibody, does that stop the motion? 

Wood: I never looked for that. The motion is not something that is striking as 
you look at it. It is something you have to look at very long to see, in one organ- 
ism. 


Coons: It looks almost as though the antibody prevented the organism from 
drinking the dye. 


Cogan: I think that is analogous to cationie binding with dyes. 

Leopold: Is it not important to know whether the nucleus or nucleoli took up 
the stain? 

Hogan: Dr. Coons, it has to be done in the presence of a substance in normal 
human serum which is called accessory factor. The accessory factor, presumably, 
is a mixture of properdin and one of the complement fractions. 

Silverstein: Does this test detect the same antibody that is supposedly res}on- 
sible for defense against the infection? 

Hogan: 1 do not think anybody knows. 

Epstein: Do you think it is the same antibody that is responsible for the =kin 
test? 


Hogan: I do not know. 
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Syverton: The test that you described for assay of Toxoplasma antibody by use 
of whole Toxoplasma is comparable to the test used in experimental immunocy- 
tology for detection and measurement of specific cellular antibodies by cytotoxic 
response. In the cytotoxic test for specific antibody, serum from an animal im- 
miunized with a given cell is brought in the presence of complement into contact 
with the viable mammalian cell in question. When a specific cytotoxic antibody 
re-ponse occurs, the cells within a few minutes increase in size but contract sub- 
sejuently over some hours. The nucleus becomes pyecnotic and the cell dies. 
St:ined preparation shows small deep staining contracted cells. It seems to me 
that the test you describe is a cytotoxic antibody test whereby you visualize 
Toxoplasma by means of methylene blue. 

Talbert: Is it true that these organisms are dead? The ones that have reacted 
with antibody and do not stain? 

logan: It is not exactly certain. We do know that dead organisms stain with 
methylene blue no matter how they are treated. Most of the unstained organisms 
appear to break up. 

(Cogan: Do you know whether this test has been tried with a high titer at dif- 
ferent hydrogen ion concentrations, and secondly, whether it has been tried in 
the presence of various electrolytes such as caleium? 

Hogan: No, that has not been done. 

Syverton: Must you employ a pH of 11? 

Hlogan: The methylene blue is. 

Syverton: Why is that? 

Hogan: The whole test is run at pH 6 to 7, but the methylene blue is added at 
pH 11 to produce immediate staining Otherwise, at lower pH it would require 
many hours for staining. 

Uhr: What about the specificity of this test? 

Hogan: So far, nobody has been able to demonstrate that any other organism 
will give a false positive test. 

Uhr: I understand that there is a fairly large percentage of so-called ‘“‘normal”’ 
adults whose sera give positive results. What is that percentage? 

Hogan: It varies in different parts of the world and different parts of this 
country. I might remark that up to 10 years, normal children do not show this 
antibody. From the age of 10 to 12 on, they begin to show it increasingly. By the 


time a person has reached adult life, let’s say age 20, in our area close to 35 per 


cent of all so-called normals will show dye test antibody in varying titer, and 
as you go up the scale, in different parts of the country, you get as high as 50 
per cent of individuals having positive tests, usually in low titer. In northern 
countries like Greenland, Sweden, Denmark and Alaska the incidence of posi- 
tive tests is extremely low, and in Mexico, Guatemala, Tahiti and places like 
that, the incidence of positive tests in adults gets up as high as 85 per cent. 

(hr: Is there a correlation in individuals between skin reactivity and dye test 
antibody titers? 


Hogan: No. As far as we are concerned, there is not. According to Frenkel and 
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Jacobs" there is. But we have not been able to find any correlation, with our 
own antigen or with their antigen. 

Woods: Have you any information on the correlation of the dye test antibody 
with hemagglutination? 

Hogan: No. There is an investigator at the University of California in |.os 
Angeles, whose work indicates a fairly close correlation between the hemaggluti- 
nation test and the dye test.” 

Halbert: 1 think that it is worth pointing out that Dr. O’Connor,” who |ias 
worked with von Sallmann, has studied the antibody response in patients with 
agar-gel precipitin tests. He finds as many as five antigens produced by the Toxo- 
plasma organism, to which the patients have reacted. Many or all of these may 
be involved in the hemagglutination, the skin sensitivity, or the dye test. I think 
this question will be in a state of confusion until the antigens are characterized 
and isolated. 

Epstein: Dr. Hogan, I thought that in view of this discussion, it might be 
worthwhile to air in public a little Proctor Foundation wash. For the sake of 
the nonophthalmologists, I am presenting this in terms of the specificity and re- 
liability of the reaction, which you have just described, that decides whether a 
patient should be treated for this disease. 

From what I have been able to observe in the last two years, the dye test and 
the skin test frequently do not correlate. Of course, frequently patients have been 
on large doses of adrenal corticosteroids, and the question of reliability, particu- 
larly of the skin test, comes up. Individuals who have a positive dye test fre- 
quently do not have a positive skin test, and patients with very positive skin 
tests may have very low dye test titers. In terms of the weight of the dye test 
in making a diagnosis, | have been involved in situations in which there was a 
very strong dye test, but on examination, the patient obviously did not have 
toxoplasmosis. The positive dye test is then ascribed either to a laboratory error 
or a “‘let’s forget this one” category. 

On the other side, there are situations in which the patient presents a perfectly 
characteristic posterior chorioretinitis but a negative dye test and a negative skin 
test. This leads to the diagnosis of toxoplasmosis, despite the dye and the skin 
tests. 

In think usually the three factors of clinical appearance, dye test and skin test 
are juggled rather equally for a while. However, since there is so little to be done 
for individuals who have uveitis, and since the agents being used for the treat- 
ment of toxoplasmosis are relatively benign, I get the impression that if any of 
the three criteria suggest toxoplasmosis, the patient is treated. If this is a totally 
erroneous and unfair impression, or if other people have a different impression, I 
would certainly like to hear it. 

Leopold: While Dr. Hogan is thinking of an answer, Dr. Zimmerman, do you 
want to tell us about a case that might have a bearing on this? 

Zimmerman: | think the case to which Dr. Leopold is referring is a child of 8 
or 9 years of age who had a peculiar lesion posteriorly. He was studied in a sinall 
town and then sent to a famous uveitis clinic, where, in the course of a workup, 
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a positive dye test was obtained in fairly significant concentrations (1: 1024). 
I view of the fact that this was a child, this made the clinical diagnosis of toxo- 
plasmosis seem rather well established, but the disease went on its merry way and 
finally the eye had to be enucleated. Dr. Leon Jacobs of the National Institutes 
o! Health was hoping to make his second positive isolation of Toxoplasma gondii 
from the retina in this case. He took all his paraphernalia to the local hospital to 
trv to isolate the organism in tissue cultures, in eggs and in animals. He carried 
tiem through several blind passages with negative results. We got the other part 
0! the specimen for histopathologic study, and the sections proved the lesion to 
be a malignant tumor; hence Dr. Jacobs’ negative results. The case was reported 
recently by Weizenblatt** as an atypical retinoblastoma. I have personal doubts 
that it was a retinoblastoma, but I am sure it was not toxoplasmosis. 

Syverton: What is the antigen employed for the skin test? 

Hogan: There are two types. One is mouse peritoneal fluid antigen, which is 
removed from mouse peritoneal cavity; 4 days after inoculation of the mouse the 
peritoneal fluid is withdrawn. The organisms are broken up by freezing and thaw- 
ing and sterilized by exposure to ultraviolet light, and the antigen is standardized 
in guinea pigs, intradermally. The other antigen is one which is used primarily 
by Sabin and by Feldman and is derived from the chorio-allantois of eggs and 
prepared in somewhat the same way. Organisms are harvested from the chorio- 
allantoid membrane and prepared in the same way. 

Syverton: Whole organisms in both instances? 

Hogan: Yes. 

Syverton: There is no attempt to obtain a soluble or carbohydrate fraction, 
then, which would explain this? 

Hogan: That has not been done as yet, although we are working on it now. 

Silverstein: It is a very impure antigen, then. 

Hogan: Very impure. 

Woods: The freezing and thawing break up the organisms—it is really not a 
protein solution, but a particulate one? 

Hogan: It is a mixture of antigens produced from the whole organism. In an- 
swer to Dr. Epstein’s question, if I may be permitted I plead guilty to all of his 
accusations. I think that there is not much logic about how we diagnose or treat 
uveitis cases, but I think that is why we are having this conference. I think that 
one thing he said was wrong, that if a patient has a negative dye test and a nega- 
tive skin test, we do not treat it as a toxoplasmosis case. However, if a patient 
has any of the other findings that suggest the disease, purely on a therapeutic 
basis, we do treat him, as if it were a toxoplasmic infection. 

Woods: There are many cases in which the differential diagnosis lies between 
toxoplasmosis and tuberculosis, but in which, for various reasons, we incline to a 
tuberculosis etiology. Many of these patients have excellent results when they 
are put on an antibacterial therapy for tuberculosis. The dye test, apparently, 
was a red herring in those cases which only confused the issue. When the dye test 
is positive and there is evidence of some other etiology, we have run into trouble. 
But when we give specific therapy directed towards the other possible etiologic 
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factor and the patient responds, that is definite evidence against the toxopl: 
mosis etiology. There are quite a few of those cases. 

Leopold: | wonder whether Dr. Coons or Dr. Syverton would care to make ai 
comments about the skin test antigen which is being used? 

Coons: At this moment, I just learned of what the skin test antigen consist: 
It is obvious that if you have a living organism that contains quite a few an}i- 
genic materials, and if in addition to that the organism will grow only, let’s sa 


‘ 


in living cells, you have still more antigenic materials present in the final suspe 
sion. I suppose that the irregularities in the skin test may be due in part to t] 


fact that there is this antigenic mixture. Some people probably are sensitive io 
mice. 

Hogan: I might say that the control for the mouse peritoneal fluid antigen is 
mouse spleen. Now, I do not know whether or not that could be considered as a 
control. 

Coons: | guess it would. The other problem, of course, is that nobody really 
knows what positive skin tests mean, anyway. 

Waksman: I would like to say a word in defense of positive skin tests, but | 
will say it in a negative form, that is, we know just as little what the positive 
antibody means. I would like to pose two hypothetical clinical questions and ask 
about evidence in support of either. 

Let us say that the positive skin test represents delayed sensitivity as distin- 
guished from circulating antibody. This is without reference to what antigens 
are involved, because obviously, as Dr. Coons and Dr. Halbert have said, we 
are dealing with a mixture of a number of antigens, and it may very well be that 
one is responsible for the positive dye test and a second one is responsible for 
the positive skin test. But, aside from that point, one represents circulating anti- 
body and the other represents delayed hypersensitivity. 

There is evidence to suggest that delayed hypersensitivity is more important 
in the actual immunity to or protection against some forms of invading micro- 
organisms than circulating antibody. The simplest example that springs to mind 
is the immunity against the exanthematous viruses which agammaglobulinemia 
patients have.’ Patients who essentially synthesize no antibody nevertheless de- 
velop more or less normal immunity to measles, chicken pox and so on. 

My first hypothetical question is, then, is it possible that protection against 
toxoplasmosis is mediated entirely by the type of immunologic response which 
the delayed skin reaction measures and not at all by that which the dye test 
measures, and is there any clinical evidence for this in terms of correlation of the 
skin test with what is happening clinically? 

My second hypothetical question is based on the fact that there is some evi- 
dence—I am afraid it is rather flimsy, but nevertheless it is there and we have to 
deal with it or find better evidence—that the inflammatory lesion that accoin- 
panies many types of infection is itself a hypersensitive event and not simply a 
benign inflammation around an area of tissue destruction. Undoubtedly, thcre 
is also inflammation of the latter type present; but von Pirquet’s®®> observations 
and also some more recent findings*® suggest that the inflammatory process tat 
we are most conscious of may be due not simply to the fact of infection but to 
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the fact of a hypersensitive reaction to infection. Perhaps hypersensitivity plays 
a role in the evolution of the chorioretinal lesion that we are talking about, where 
au infectious organism is known to be present. Is there any evidence, in terms of 
the correlation of the skin test with the evolution of the lesion that you look at 
i) the eye, to suggest that that lesion is caused by the hypersensitivity measured 
hy the skin test? 

Hogan: 1 can answer the second question fairly well. I do not know about the 
first. I think, that in the reprint that we gave you” there is a series of children 
who had high dye test antibodies and negative skin tests. Some of them had dye 
test antibodies as high as 1:8192 and negative skin tests, and yet they had very 
active ocular lesions. That is the only thing I know that might prove that or 
might furnish evidence on that point. 

Uhr: Unfortunately, there is no well defined stable skin testing preparation 
which is in common usage. Dr. Woods tells me that the skin testing materials 
easily lose their antigenecity, and apparently each group uses its own preparation. 

von Sallmann: I would like to ask Dr. Waksman and Dr. Coons what is known 
about the significance of the positive skin test with respect to systemic hypersensi- 
tivity. 

Coons: I do not think I can answer that question. I'll let Dr. Waksman try. 

Waksman: The only evidence that springs to mind has to do with mumps, 
where you think of the disease as an infection with a virus. Dr. Enders has told 
me that the mumps virus actually is at its highest titer in the parotid glands sev- 
eral days before the inflammatory lesion that we call mumps begins; when they 
used to do monkey experiments, they would always harvest the parotid glands 
about four days before the parotitis appeared. By the time the parotitis was well 
established, the virus had disappeared. More recent evidence from Morgan’s*® 
laboratory in Rochester seems to show that at the time of onset of parotitis, de- 
layed hypersensitivity has appeared. There is here, then, a distinct suggestion 
that delayed hypersensitivity is the response which actually causes the parotitis 
and causes the disappearance of virus or at least that these are correlated; the 
causation is my interpretation. 

Hogan: That is delayed skin hypersensitivity. 

Waksman: Yes. 

Hogan: But is that evidence of tissue hypersensitivity ? 

Waksman: As a matter of fact Morgan’s experiment was not done with skin 
hypersensitivity. It was with the tissue culture technic for demonstrating delayed 
hypersensitivity. There is plenty of room for argument as to what that technic 
really demonstrates, but he had ancillary evidence to suggest that he was dem- 
onstrating the same thing as delayed skin hypersensitivity. 

Epstein: I think, in the case of tuberculosis, there is not a very good correlation 
of what we believe to be tissue hypersensitivity progression and the magnitude 
of the delayed sensitivity skin reaction. Is that correct? 

Leopold: Dr. Rich, can you answer that? 

Rich: Is your question whether there is any correlation between the skin test 
and systemic hypersensitivity ? 
von Sallmann: Yes, sir. 
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Rich: In tuberculosis skin reactivity to tuberculin is accompanied by systemic 
reactivity, but you may have systemic reactivity with a negative skin test. In 
other words, it is well established that the skin varies in its response to irritants 
in the same person from time to time. A positive skin test to a given amount of 
tuberculin may become negative even in the face of an active tuberculous lesion. 
The systemic reaction that results from the entry of tuberculoprotein into the 
blood stream is more delicate and more stable than the skin test. 

It is important to distinguish between a true depression or loss of hypersensi- 
tivity and a nonspecific depression of skin reactivity. It was formerly supposed, 
for example, that measles causes a loss of hypersensitivity to tuberculoprotein, 
since the tuberculin test becomes negative during the early stage of measles; but 
it was subsequently found that the loss of skin reactivity to tuberculin during 
measles is not a specific loss of hypersensitivity to tuberculin, but is a nonspecific 
depression of skin reactivity to irritants. The intracutaneous injection of codeine, 
for example, produces in the normal person an immediate wheal, very much like 
an anaphylactic wheal. Measles usually abolishes this skin reactivity to codeine, 
which returns during convalescence from the disease.” 

Waksman: Was it not true, Dr. Rich, that when von Pirquet?’: *° studied the 
abolition of the tuberculin reaction in measles, he also pointed out that there 
frequently was a flaring up of the tuberculous process and an extension of the 
infection during the time of the abolition of the skin reactivity? 

Rich: I do not think that he said during the time of abolition of skin reactivity, 
but following measles, for the abolition of skin reactivity lasts only a few days. 
It is certainly unlikely that this very transient, nonspecific loss of skin reactivity 
during the early stage of the measles exanthem could cause an exacerbation of 
visceral tuberculous lesions. There is, however, evidence that a number of in- 
flammatory conditions that attack the Jung, including measles which produces 
a marked interstitial bronchitis, can cause a spread of pulmonary tuberculosis. 
But there is no evidence that measles causes a flare-up of tuberculosis of the kid- 
ney or of any other extrapulmonary visceral tuberculosis. 

Uhr: I think that we have to consider the possibility that some of the reactions 
following specific challenge of tuberculous animals or man may represent not only 
specific hypersensitivity reactions but hyperreactivity to nonspecific products 
contained in the challenging injections, such as polysaccharides. 

Waksman: Stetson* has recently found evidence to suggest that the systemic 
reaction we are speaking of is not a tuberculin reaction at all, but may be a gen- 
eralized Shwartzman reaction. 

Rich: I know. He says that it may be. 

Waksman: If that is the case, then, it is not really proper to compare the skin 
reaction with this systemic reaction. 

Rich: I mentioned the systemic reaction only because that term was broug)it 
up. The mechanism of the systemic reaction is not yet understood. As a matter 
of fact, years ago Freund,” and we ourselves,** discussed the question of whether 
the focal hemorrhagic reaction that occurs about tuberculous lesions during t!ie 
systemic tuberculin reaction might be a Shwartzman reaction. I do not know yet 
whether it is, but Freund® showed that the intravenous injection of bacterial 
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filtrates that produce the Shwartzman reaction will produce hemorrhagic focal 
reactions about tuberculous visceral lesions; and one does occasionally see focal 
heniorrhagic reactions about tuberculous lesions in patients who develop a septi- 
ceniia from bacteria of the Shwartzman producing variety. The mechanism of 
the tuberculin reaction is certainly not yet understood in any of its manifesta- 
tions. The systemic and the focal tuberculin reactions may have an element of 
the Shwartzman reaction in them. I do not think that the evidence is conclusive 
one way or the other. At present I tend to think that there is a specific element 
in the systemic hypersensitive reaction in bacterial infections, but that is only : 
ten\ative thought, not knowledge. 

S. erton: My purpose in asking about the antigen employed for the skin test 
is to inquire whether attempts have been made to replace the crude antigenic 
mixiure made up of Toxoplasma and host tissue antigens. The dye test for direct 
effect upon Toxoplasma depends on antibody which appears in about three 
weeks from onset of infection. This test seems specific since organisms under in- 
fluence of antibody become nonviable. The skin test, on the other hand, seems 
to measure antibody which appears four to six weeks after infection. I would as- 
sume that it results from a soluble antigen. Has this antigen been employed as a 
complement fixing antigen? The interrelationship of these antigens appears com- 
parable to CF antigens and skin test antigens in studies of immunity to mumps 
or LCM viruses. Finally, does delayed hypersensitivity enter into the picture? 

Foerster: Is it not true also that when the only active lesion in the body is very 
small or confined to the eye, there are so few antibodies disseminated that you 
may get very little reaction to any of these tests? The skin and dye tests for toxo- 
plasmosis certainly are not entirely satisfactory, anyhow, although they are the 
best we have had for a long time. In the case of syphilis, I know of only two eyes 
in which I have ever seen Treponema demonstrated, and the eyes were from pa- 
tients who, during the course of their eye disease, were reported as having had 
negative Wassermann reactions. One of these patients had been treated for 
chancre in the past and syphilis was suspected as the cause of the uveitis. He was 
hospitalized for two months before enucleation during which time, according to 
the clinical history, they were unable to obtain a positive Wassermann. The his- 
tory in this case was more complete and more convincing than in the other case. 
I have the pictures of the eye, showing the lesion to be filled with spirochetes. 

Rich: I was just going to say, in regard to Mrs. Foerster’s question, that small 
lesions in the eye or small deposits of an antigen can result in a high degree of 
generalized hypersensitivity and of antibody formation. Patients with tubercu- 
lous uveitis, for example, may develop marked generalized hypersensitivity to 
tuberculin; and the injection of a drop of foreign protein into the avascular cornea 
leads to abundant antibody formation and marked generalized Arthus sensitiza- 
tion.*4 

Syverton: I assume that lesions in this systemic infection occur rarely. It is not 
surprising that the only lesions observed in patients are intraocular, but it seems 
surprising that even one of the sparsely distributed lesions should be found in 
the eyes. 

Foerster: | did not mean that the primary lesion was in the eye. I said the only 
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active lesion. Lesions elsewhere in the body may have been cleared up before the 
evidence of infection appeared in the eye. 

Syverton: Even if there were a recrudescence in the system, we would 1 ver 
know it. We do not anticipate that there would be. One would go along with the 
other. 

Hogan: Dr. Rich, may I ask you a question having to do with the skin test? 
How much work has been done to demonstrate that a person can duplicate his 
own results, in performing skin tests on the same patient or a group of patients, 
with various bacterial antigens? I remember one paper only on that subject, 
from Denmark, in which the author did simultaneous tuberculin tests on the 
right and left arms of a series of patients. I cannot recall the number of patients 
in this series but only about 70 per cent of the skin tests which were positive on 
the right arm were also positive on the left arm. 

Is that the general feeling, or can one, with great accuracy, duplicate his re- 
sults in the same patient, day after day or month after month, and can somebody 
else come along and do the same thing? 

Rich: | would say not with great accuracy. Certainly, the skin in different parts 
of the body reacts differently. Also, the level at which the injection is made, that 
is, whether all of the fluid remains within the corium or whether some of it escapes 
into the underlying tissues, will influence the degree of visible reaction. If very 
dilute solutions are used, a test on one arm could be positive and on the other 
arm negative. With stronger concentrations, properly placed, that would be un- 
likely. Furthermore, the degree of reactivity to a given skin test dosage differs 
from time to time. Whereas some of these differences can be due to alterations in 
the degree of specific hypersensitivity, others are caused by nonspecific bodily or 
cutaneous vascular alterations, such as that which we have mentioned as occur- 
ring in measles. It has been reported that meteorologic conditions affect the skin 
reactivity to tuberculin, apparently as a result of their influence upon the cu- 
taneous circulation.®® 

Hogan: In the doses that we ordinarily use for skin testing, for example, puri- 
fied protein derivative in patients, the first test dose is fairly weak antigen. If a 
person had these fluctuations, you might expect to find a great deal of variation 
to the reactivity of the skin. You might get a negative one time and a positive 
the next. 

Rich: lf the degree of hypersensitivity is low you might; in any event there 
could be marked variations in reactivity at different times. 

Waksman: Is it not proper to say that if you are concerned with the quant ita- 
tive measurement of skin reactivity, it is quite unfair to judge it by a test of a 
single concentration? Long and Miles** at the Lister Institute have always used 
multiple tests and have used a regression line in which the diameter of the in- 
durated response is plotted against the logarithm of the tuberculin concentration 
used for testing. They have used the position of that line as a measure of =kin 
reactivity, because they believe that any single point was far too variable t« be 
very reliable. They have found a quite high degree of reliability for these tvsts, 
even in groups of animals. But, as Dr. Rich has said, this type of sensitivity 
certainly varies enormously in any one individual over periods of weeks. 
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hr: Perhaps these changes in skin reactivity are due primarily to changes in 
the skin testing materials, in this case, old tuberculin or its derivative, PPD. 
There are considerable variations between lots of old tuberculin. This is to be 
expected from its method of preparation. This crude culture filtrate of tubercle 
bacilli is heated at high temperatures for several hours so that it contains a mix- 
ture of, among other things, degraded proteins and polysaccharides. It has been 
likexred by some, not unjustifiably, to tobacco juice. I think it would be surprising 
to get nicely reproducible results by skin testing with different lots of old tubercu- 
lin. On the other hand, we have found amazing consistency in the size of delayed 
ski 
amounts of well defined antigens for skin testing. In our experiments circulating 


reactions in experimentally sensitized guinea pigs with the use of known 


antibody is not present as a complicating factor, and our technic and testing 
site are not changed. 

I oods: | think that you put your finger on it by saying that one should use 
the same technic. You will find that most interns, when they make intracutaneous 
tests, get a nice, uniform bleb. Others will make a subcutaneous injection with 
very little resultant reaction. A large amount of the variability is due to the way 
the skin test antigen is given. 

Uhr: Yes, I agree. 

Epstein: I would like to ask Dr. Uhr whether there is any danger of inducing a 
delaved sensitivity reaction by these tests. His work and that of others have 
shown that the administration of small quantities of an antigen under specialized 
conditions can cause a phase of delayed sensitivity response. For any of these 
tests, do you think there is any danger that after multiple tests or after the in- 
jection of extremely small amounts of antigenic material that this same kind of 
delayed hypersensitivity response might be induced? 

Uhr: That is an important point. There is excellent evidence that injecting 
antigen intradermally into animals and man can induce subsequent delayed skin 
reactivity. I hope to show you tomorrow that, in addition, such injections of anti- 
gen can in certain instances desensitize experimentally sensitized animals. Cer- 
tainly multiple skin testing may alter the immunologic status of the host, fre- 
quently to a recognizable degree. 

Woods: With tuberculin? 

Uhr: I do not know about tuberculin. I was referring to unaltered protein anti- 
gens. 

Cogan: Since we seem to be skirting the question of whether uveitis is an analog 
of tuberculin type sensitivity, whether tuberculous or not, could I ask Mrs. 
Foerster to tell us whether histologically the two conditions seem to give rise to 
similar histologic reactions in the eye? I know that clinicians are responsible in 
large measure for the idea that what was once called tuberculosis is now toxo- 
plasmosis, but the fundus criteria are necessarily limited. Cytologically and path- 
ologically, are the lesions similar or distinguishable? 

Foerster: There are certain pathologic characteristics which give us a clue to 
toxoplasmosis and certain characteristics that give us a clue to tuberculosis, but 
there is overlapping of the pathologic patterns. Although usually the lesions of 
toxoplasmie chorioretinitis are rather typical, tuberculous and toxoplasmic Jesions 
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may occasionally resemble each other. In one eye I guessed toxoplasmosis ind 
the lesions turned out to be tuberculous, whereas in one other I guessed tubercu- 
losis and it turned out to be toxoplasmosis. Although a guess is often warranied, 
one should be wary of making a definitive diagnosis on the basis of the histopai ho- 
logic picture alone without demonstrating the organisms. The same thing is ‘rue 
in regard to some of the inclusion diseases and congenital toxoplasmosis. Some- 
times, in eyes removed from stillborns, we cannot find either Toxoplasma or in- 


clusion bodies, and I do not think that in such cases we can say with any devree 


of certainty whether we are dealing with toxoplasmosis, inclusion body discase 
or something else. 

Leopold: Would you care to show your slides now, Mrs. Foerster? 

Waksman: Is it your idea, Dr. Cogan, that the lesion may be exactly the s:me 
in these several diseases and that the infectious organism is simply the carrier 
of the antigen which is responsible for the lesion? I do not altogether agree with 
that. Undoubtedly, the eye can react only in a limited number of ways, but per- 
haps you can distinguish an inflammation produced by, say, trauma, from an 
inflammation that is due to a hypersensitivity reaction. 

Cogan: Certainly there are some differential criteria. Thus, sympathetic oph- 
thalmia is distinguishable from focal uveitis, for instance, with a degree of re- 
liability. 

Foerster: This illustration (Fig. 21) is the posterior segment of the eye that 


Fig. 21 
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was enucleated from a 39-year-old white man who had been treated for chancre. 
Apparently the chancre was cured, and I do not know how much later the uveitis 
developed. The patient was hospitalized for two months and the statement was 
made by the submitting ophthalmologist that they had been unable to obtain a 
positive Wassermann during his hospitalization, although syphilis was suspected 
as the cause of the eye disease. 

Rich: May I ask, Mrs. Foerster, whether the Treponema immobilization test 
was made, too? 

Foerster: We have only the Wassermann record. The eye was contributed some 
time ago, and I do not know that you would be apt to find this picture now. A 
necrotic lesion involves the choroid and retina posteriorly. 

With the Warthin-Starry stain you can see the great abundance of spirochetes 
(Fig. 22). They were present in tangled masses in some areas within the lesion. 
Figure 23 is a section from the other eye in which spirochetes were found. I am 
less sure of the history in this case than of that in the previous one. It stated that 
the Wassermann was negative. However, this is unquestionably a case of syphi- 
litic iridoeyclitis with iris necrosis, an infiltration of lymphocytes and plasma cells, 
some epithelioid cells evidencing the granulomatous nature of the inflammatory 
reaction, and exudate in the anterior chamber. Of particular interest in this eye 
is the fact that there were not only spirochetes in the iris but also in the anterior 
chamber exudate. 

Zimmerman: I have always wondered about the hemorrhagic character of the 
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lesion in these two cases, because I thought that hemorrhagic necrosis was rather 
uncommon in other examples of granulomatous inflammation inside the eye. I 
wonder whether you have seen hemorrhagic lesions in toxoplasmosis or in tuber- 


culosis and how significant they might have been? You cannot draw sweeping 


conclusions on two cases, but, since these are the only two proved cases of syphi- 
litie granuloma and both of them were hemorrhagic, I wonder about the diagnos- 
tic significance of this feature. 

Foerster: | have seen one case of proved toxoplasmosis in which the retina was 
hemorrhagic and one case of proved tuberculosis which closely resembled it. 

Zimmerman: Do you mean our recent case? 

Foerster: Yes. I thought there was hemorrhage in that, too. I know that I 
have seen it in toxoplasmosis. 

Halbert: In connection with this I think again it is well worth mentioning 
Dr. O’Connor’s work.” He has found one patient who showed a precipitating 
antibody against Toxoplasma in the aqueous humor, but not in the circulating 
blood. This suggested that there was a very localized lesion with loeal antibody 
formation but only enough to show up in the aqueous humor and not enoug!: to 
get out and show up in the circulating blood. 

Zimmerman: This gets back to a question that Dr. Syverton brought up which 
touched on a blind spot that I think some of us have. I think that possibly we 
have been unduly impressed by the fact that so many patients with acquired 
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ociilar toxoplasmosis seem to be perfectly well otherwise and show no evidence 
of systemic disease; yet, from what you said, we should expect that, possibly, 
they still have something going on systemically. I wonder whether you might 
have any suggestions as to what might be done to investigate this point further. 
Should, say, any palpable lymph nodes be biopsied or bone marrow studies done? 
Do you have any suggestions of what might be done in the way of gathering 
further evidence as to whether or not this is so? 

Voods: Four cases were reported in Denmark,®* I think, where the Toxoplasma 
parasite was found in the bone marrow by sternal puncture. 

‘immerman: Those patients did not have ocular lesions? 

Voods: Not at all. 

Zimmerman: But I meant in the patients who have ocular disease. 

\'oods: I do not recall, but I remember that microorganisms were found in the 
bone marrow. 

Syverton: Reasoning from animal experimentation with toxoplasmosis in which 
liver or spleen serves as a satisfactory source for infectious material, bone marrow 
should contain Toxoplasma. 

Cogan: I would like to ask Dr. Hogan whether he thinks this is the same thing 
as a tuberculin type of reaction? 

Hogan: The skin? 

Cogan: Yes. 

Hogan: It is a delayed type of skin reaction, the same as the tuberculin test, 
I suppose it must compare in a similar fashion to the tuberculin test. Other people 
here would be in a better position to answer how they compare than I would. I 
admit that it is a very crude antigen that we are using for testing, and it certainly 
tests a variety of responses; but we do not have anything else, so we use it. We 
have done a few studies on cases of congenital toxoplasmosis and were able to 
collect 36 cases. Table 3 shows the findings in this group of cases. Most of them 
are bilateral. Onset refers to the time when the disease was discovered, not ac- 
tually to the onset. The third group was discovered at or beyond 12 months. It 
should be 12 months-plus. Of these, there were 12 cases that had a late relapse. 
By a late relapse I mean that the disease had apparently become quiescent, and 
then, when the child was 18 months or 2 years of age, a new lesion was discovered. 
We could not be 100 per cent certain that the disease had become completely 
well in that 18-month period, but most of these children were 3, 4, 5, 8 or 10 
years of age, and strabismus was one of the most common symptoms or signs 


TABLE 3 


Findings in 36 Cases of Congenital Toxoplasmosis 


Onset Dye Test Skin Test Skull X-ray 
Months 

Late Strab 
Relapse  ismus 


1:128- ; Not 
1:512 " . + } = Done 


20 14 13 


0-6 6-12 12 
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exhibited by this group. The dye tests on this group are interesting. Bear in mind 
that these are all children of 12 years of age and under. Fourteen of them ha: ; 
low titer, 1:128; 13 had a titer of 1:128 to 1:512; 9 of them had titers grea: er 
than 1:512. This group of 9 with positive dye tests and negative skin tests I e:\n- 
not explain any better than you can, except that some of these children }\ad 
fairly high dye test titers, as I mentioned before, and yet had negative skin te-ts. 

We have compared the skin test antigen that we use, which is made by [li 
Lilly and Company, with other antigens, and they are not very far apart. \Ve 
have occasional batches of skin test antigen which are just no good at all, and we 


discard them immediately. Lilly states that all antigens are prepared in the same 
way, but we have had several batches which have not performed well. 

The results of the skull x-rays are interesting. As you know, cerebral caleifica- 
tions are described in the literature to be of importance in the diagnosis of con- 
genital toxoplasmosis. A very high percentage of these children have negative 
skull x-rays. 

Braley: Dr. Hogan, I may have misunderstood you earlier. Did you say that 
you tested 100 pregnant mothers? Is that correct? 

Hogan: Yes. 

Braley: And found not one with a positive test ? 

Hogan: | forget the dates, but we tested them around the third month in the 
first series and around the second month in the second series, and not one of them 
had evidence that they had developed toxoplasmosis. Some of them had positive 
dye tests, but not one of them showed evidence of having developed the disease 
as evidenced by a change in dye test titer. 

Woods: Did they all have normal children? 

Hogan: Yes, so far as we know. 

Braley: Did your population studies show between 25 and 30 per cent positive 
dye tests? 

Hogan: Depending on the age group, yes. But I think that our maximal in- 
cidence is about 35 per cent. I will show you those figures later. 

Silverstein: Is there any possibility that the delayed recurrence of the disease 
might be associated with a new infection, clinical or subclinical, which might re- 
sult in the pickup of the ocular reaction? I think that there is a lot of evidence 
that there is local antibody formation in the eye and that an antigenic challenge 
at a distant site can restimulate the ocular reaction. Perhaps these are what Dr. 
Waksman suggested; that is, that these reactions are really manifestations of the 
delayed hypersensitivity reaction. | am impressed that he was not jumped on, 
because this should really be a nongranulomatous reaction, should it not, if it is 
a delayed hypersensitivity reaction? Yet, toxoplasmosis is listed under the gr:n- 
ulomatous reactions. Isit that it has to be sterile in order to be nongranulomatois? 

Woods: We have some slides which pertain to this question. 

Silverstein: I hate to parade my ignorance like this, but I do wonder. 

Woods: I think you are absolutely right. You can take immune-allergie aniniils 
with active secondary ocular tuberculosis and leave them alone until the ey« is 
apparently quiet. You can give a hypersensitive rabbit 100 mg. of tuberci lin 
intraperitoneally, and the rabbit will have a beautiful nongranulomatous react \on 








a 
h 


Of 











UVEITIS SYMPOSIUM 267 


in the eye, around the old granulomatous lesion without a sign of a systemic re- 
action. This occurs in a perfectly healthy rabbit. 

Silverstein: This is the same thing that has been done with many protein anti- 
gens with which, if you choose your dose properly, you can get local sensitization 
without the systemic reaction to that antigen. 

Woods: But these rabbits were immune-allergic animals. They had systemic 
tuberculosis from which they had recovered. Then, we give them the shocking 
duse, which is exactly what you suggested. 

Hogan: 1 do not think that is the whole answer to it, however, because there 
ar three cases that have been reported**' in which patients were perfectly 
healthy, undergoing routine physical examinations, and who never had any 
ocular disease or evidence of tuberculosis. They were given tuberculin tests with 
P!?D-1. All three patients developed, within three to five days, acute bilateral 
iri locyclitis. The disease lasted four to six weeks, and cleared in all three patients. 
It was not followed by any recurrences. One patient, six and a half years later, 
hid another tuberculin test of the same type during a physical examination and 
developed exactly the same thing again. Now, how would you explain that, in 
these people who had never had ocular tuberculosis? 

Silverstein: How do you know that they had not? 

Hogan: There was no evidence of pulmonary tuberculosis. 

Leopold: How about the ones that had BCG vaccination and developed eye 
lesions such as uveitis reported in the literature by Andersen and Frandsen?” 

Silverstein: The point is, you know when people have ocular tuberculosis, but 
how do you know for sure when they do not have it? When you can see it, you 
know they have it. 

Hogan: But it does not mean that the eye has had tuberculosis, nor that it has 
a hypersensitivity. It has a hypersensitivity to something, but it does not have 
to be tuberculin. This is a nonspecific type of hypersensitivity, I believe. 

Waksman: May I make a comment? As everyone here knows better than I, 
there has been a long series of experiments on what might be called serum disease 
of the eye, in which antigen is injected into the eye and the animal becomes im- 
munized or sensitized in one or more ways. It has been shown that after recovery 
from the attack of uveitis which follows this injection, if one administers antigen 
again by any route, the animal will have a flare-up of iridocyclitis. The same 
thing can be done without ever putting antigen into the eye, but by giving anti- 
gen parenterally and traumatizing the eye slightly at the same time. One gets 
What appears to be a permanent local sensitization, such that whenever the ani- 
mal is exposed to the specific antigen, there is a flare-up of this immunologic re- 
action in the eye. 

Just as there are many poeple with positive tuberculin reactions in whom we 
fail to find clear evidence of the original tuberculous infection, it does not seem 
difficult to suppose that an individual may have a temporary breakdown of the 
blood-eye barrier (or whatever barrier is operative in the experimental situation 
just described) at the same time that a sensitization process is in progress else- 
where, so that ever after this individual has a sensitive eye. 

Silverstein: I think of one step further along that line; that is, the very lengthy 
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but very nice description of experimental anaphylactic iridocyelitis by Fo-<* 
from Norway. He showed that you could induce the local reaction in the eve 
independently of a systemic response to the antigen, or you could have both. 
Then, if you introduce a small amount of antigen intradermally at a distant 
point, you may just get a local reaction, but the antigen is used up and it cannot 
stimulate the eye. If you introduce it subcutaneously, the antigen may get to the 
eye. The amount of antigen that you put in, where you put it in, and the amount 
of the circulating antibody, supposedly, determine whether the antigen will cet 
back to stimulate the eye. 

Halbert: 1 would like to ask about the mode of transmission of Toxoplasma in 
these experimental or laboratory infections. What has been the usual mode? 

Hogan: There is not the slightest clue as to how the disease is transmitted. If 
you keep toxoplasmic animals in the same cage with other animals, the latter will 
not develop the disease. One way it can be transmitted from one animal to an- 
other is to starve an animal and feed him feces from an infected animal. 

Halbert: Is this true in man? Have human laboratory infections occurred? 

Hogan: A good deal of work has been done on arthropod vectors and insect 
vectors of various types without any success. Laboratory infections have occurred 
in man most often as the result of punctures by needles. 

Hogan: There was a question raised earlier today that should be discussed: 
“Why do you divide toxoplasmosis into congenital and acquired?” Actually, 
there is not too much reason to divide the two except, the congenital type does 
have somewhat different manifestations from those of the acquired type, but 
the organism is the same, the changes in the tissues are fundamentally identical, 
and the serologic changes are the same. 

In acquired toxoplasmosis, there are a number of entities which have been de- 
scribed. One of them is the so-called exanthematous form, in which the patient 
develops a disease greatly resembling typhus fever. For example, it is a Rickett- 
sia-like disease, and the patient develops acute febrile illness, followed by a rash. 
The rash is of a maculopapular type; various visceral lesions occur; and involve- 
ment of the lungs, the liver and the spleen are common. If the patient survives, 
there may be no sequelae. Apparently, then, ocular disease is uncommon in this 
particular type. However, there have not been many careful searches for ocular 
lesions in patients with the exanthematous form. Several of the laboratory in- 
fections that occurred were of this type. 

The glandular form or, as the Danes call it, the lymphadenopathic form pro- 
duces a disease which, in children, is very much like infectious mononucleosis. 
Several types of this disease have been described in children. Some of them «re 
acute, with systemic changes, fever, malaise, generalized enlargement of the lymph 
nodes and so forth. Other forms are very mild, characterized by only moderate 
malaise, moderate lymphadenopathy, and are of very short duration. Still other 
cases are characterized by a complete lack of systemic lesions, and the children 
do not have a febrile illness. In Denmark, where the physicians seem to be aware 
of toxoplasmosis, a fair number of cases have been discovered in children. ‘he 
methylene blue dye tests on these children invariably have been positive. 
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The diagnosis can also be made and has been made in these children by remov- 
ing lymph nodes and inoculating them into experimental animals. Here, also, only 
one case has been reported of this form in which ocular lesions occurred. 

The encephalomyelitic type, of which there have been about four cases re- 
ported—two original ones by Sabin,* one by Feldman“ and two others from other 
co'ntries”—is apparently quite an uncommon type of acquired toxoplasmosis. 

Che ocular type of acquired toxoplasmosis is the one with which we are con- 
ce:ned. Apparently the adult acquires the ocular form of the disease in some 
mysterious and unknown manner. It is thought that people at some time during 
th: ir lives develop toxoplasmosis of one form or another, whether it be pulmonic 
or \ymphadenopathic, and that the infection is so mild that it is not recognized, 
or it is called the grippe or influenza or some other disease. Then the organisms 
lie dormant in the tissues and later involve the eye. This seems the most likely 
explanation to us. 

We have tried to transmit toxoplasmosis with aerosols and other means but 
have not been able to infect animals in this way. Jacobs has done a great deal of 
work with arthropod vectors and has not been able to demonstrate that arthro- 
pods are capable of transmitting Toxoplasma. 

Syverton: May I inquire whether you are dealing with acquired or congenital 
toxoplasmosis? 

Hogan: That was acquired lymphadenopathie toxoplasmosis. 

Ehrich: How do you diagnose toxoplasmosis, Dr. Hogan? 

Hogan: That is a good question. I can start by saying I do not know, and then 
I can tell you what we think. First of all, a patient has an ocular lesion which 
is of a certain type. It is an acute inflammation involving the choroid and retina; 
the retina seems to be primarily involved. There is a heavy outpouring of exudate 
into the vitreous cavity of the eye. If the patient has this type of disease, then 
we suspect toxoplasmosis. We routinely perform the methylene blue dye test: and 
the skin test on that kind of patient. If the patient has a positive methylene 
blue dye test, then we suspect the disease. If we cannot find any other cause and 
very often even if we do find some other possible factor, we make a presumptive 
diagnosis of toxoplasmosis. Very often, we treat him as if he had ocular toxo- 
plasmosis. 

There is no way to prove the diagnosis, because we cannot take out the eye 
and grind up the tissues and inoculate them in experimental animals. These 
people are very healthy; in fact, as Dr. Epstein said, he had never seen such a 
healthy group of patients as uveitis patients. We cannot find any systemic evi- 
dence of toxoplasmosis; therefore, we have to be content with the results of our 
examination plus the results of the dye test plus the possible results of a thera- 
peutie trial with drugs. 

Jaumenee: Have you attempted to repeat the work of Perkins and his group,® 
who did a double blind study on two groups of patients with uveitis? One group 
Was thought to have ocular toxoplasmosis on clinical findings and the other, some 
other type of infection. Both groups were given placebos and Daraprim-sulfa- 
diazine. The patients diagnosed as having ocular toxoplasmosis responded better 
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when treated with Daraprim-sulfadiazine than did the controls or those treatid 
with placebos. 


Woods: Rieger*® claims that many cases you speak of in retrospect as periph! »- 


bitis are caused by toxoplasmosis. Have you seen such cases? 

Hogan: No. We have at least 20 patients with periphlebitis, all of them wih 
negative dye tests or dye test titers of a very low order. 

Woods: We have four with high titer. 

Waksman: What is the relationship between the periphlebitis you are describ- 
ing and the so-called myelin sheathing you see in multiple sclerosis? 

Woods: The periphlebitis is a hemorrhagic disease, usually with a large local 
ischemic infarct and a great deal of hemorrhage about it. 

Waksman: Is that just a difference in intensity? 

Woods: I do not think so, because it affects only a branch vein. It does not 
affect the vessels coming out from the disk, where you get the uniform sheathing 
you so often see in multiple sclerosis. You have a branch occlusion rather than 
the uniform sheathing you get around the larger vessels, because they lose their 
muscular coat. 

Coons: Do Toxoplasma appear in the aqueous? Can you isolate it by tapping 
the anterior chamber? 

Hogan: That has been done in only one case that I know of, and that was a 
congenital case in Switzerland. Professor Habegger*® isolated Toxoplasma from 
the aqueous fluid. We have tried repeatedly without succeeding in doing it. 

Woods: Have you tried any diffusion tests on the aqueous? 

Hogan: The agar diffusion test? No, we have not tried it in connection with 
studies on toxoplasmosis. 

Halbert: I think, in connection with the diagnosis of the disease, it is very im- 
portant to consider obtaining several serums from the patient, so that you can 
see whether or not there is a change in the antibody titer, whichever technic you 
use. This has proved extremely valuable and important in the study of virus and 
bacterial infections, of course, and it seems to me that it would be very pertinent 
to have the same kind of paired serums, if you can obtain them, whenever possi- 
ble in trying to diagnose toxoplasmosis. 

Silverstein: Is there any indication that there is a jump in the titer, or are you 
just throwing this out as a possibility? 

Halbert: I have heard that several instances have been studied in which there 
is a correlation in the clinical condition and a rise in the titer during the acute 
disease, but I do not know how commonly this has been studied. 

Hogan: We®* studied four cases that way, about four or five years ago. We «id 
run serial studies, tested the serums simultaneously after removing them, : 
reported the ones where we did get a significant change in titer, a 4-fold incre 
or decrease in titer, during the course of the disease. But we have tested, I gu: 

a dozen other suspected cases without getting very much change or any sig! 
sant change in titer. 

Zimmerman: With respect to the virus cases that Dr. Halbert referred to, do 
they represent newly acquired infections when there is a rise in titer? 

Halbert: Yes. 
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Zimmerman: This is different from the situation in ocular toxoplasmosis, for 
rarely do you pick up the lesion at the onset of first infection. The question here 
wold be, is there a rise in titer in association with reactivity rather than with 
the newly acquired infection? 


‘oods: | think one thing ought to be mentioned. Granting the unreliability of 


complement-fixation test, nevertheless, a developing complement-fixation 

during exacerbation of a disease does appear to have some diagnostic value. 

ogan: That is true in the congenital case, but in the acquired ones we have 
ha almost none that changed complement-fixing titers. 

‘oods: We believe that if there was a negative complement-fixation test on 
ear. y examination and it did become positive three or four weeks later, then it 
has some value. 

lierens: You speak of therapeutic tests. I wonder what luck you have had with 
them. It does not seem to me that we have had too much luck with therapeutic 
tests, with sulfadiazine. 

Hlogan: We have had a few. Again, we tried to pick ideal cases to treat, and 
our results have been rather poor. I have published the results of these studies.™ 
We had only four or five cases in which we believed there was a definite, prompt 
response to the specific treatment. There is a number of reasons for failure, too. 
That does not mean that the drugs are not desirable for the treatment of toxo- 
plasmosis. There also have been some rather overwhelming cases of systemic 
toxoplasmosis that have been treated with Daraprim and sulfadiazine without 
success. 

Silverstein: Are we to understand, then, that there is no way or no good way 
to determine whether the patient has it or has had it? When I was trying to find 
an estimate of what statistics there were on this disease I was told, “It depends 
on Whom you ask and it depends on when you ask.”’ Twenty years ago, as I 
understand it, everything was tuberculosis, and 10 years ago it was something 
else. Today toxoplasmosis seems to have taken hold, but 10 years from now it 
may be something different. I wonder, then, whether we can be sure that we are 
really discussing, in this group of diseases, toxoplasmosis? 

Hogan: I can say that we cannot prove the diagnosis, except as you can prove 
the diagnosis of any disease of an infectious type. The only way you are able to 
do it is to isolate the organism from the infected tissues and reproduce the dis- 
ease in experimental animals with that organism. 

Maumenee: There is also statistical diagnosis? 

Hogan: Yes. 

Maumenee: If you determine the Toxoplasma dye titer in a group of patients 
With posterior uveitis and in a group of normal but comparable control patients, 
a positive dye titer will be found almost twice as frequently in the patients with 
posterior uveitis. Thus it would appear that toxoplasmosis may cause posterior 
uveitis. 

Silverstein: It might except that some of the discussion this morning raised the 
question of the reliability of even this type of result, so you still do not know for 
sure whether you are measuring what you think you are. 





SURVEY OF OPHTHALMOLOGY 


Maumenee: You certainly cannot be sure in any one patient, but it seems to 
me that this is good evidence that toxoplasmosis does cause uveitis. 

Hogan: 1 think that in the general population the number of persons w 
chorioretinitis who have positive skin and methylene blue dye tests is twic« 
great as the number of patients with anterior involvement of the eye who h 
positive tests. There is quite a difference. 

Epstein: I wanted to ask whether there was reasonable evidence that the 
ministration of the drugs, which may or may not be effective as therapeutic 
agents, causes a fall in the circulating blood antibody level or changes skin test 
response. I think we must have a picture of the untreated disease before deciding 
whether a change in the clinical picture or serologic pattern is due to drug ad- 
ministration. Is there evidence that the administration of these drugs produces a 
significant and temporarily related fall in dye test titer or skin reactivity? 

Hogan: 1 do not know about skin reactivity. We have observed a drop in dye 
test titer after treatment with these drugs in experimental infections and in some 
patients. 

Leopold: It was performed in two cases reported in the New England Journal 
of Medicine, December, 1957. The authors obtained no change in dye titer with 
therapy and were able to recover the Toxoplasma organism from a lymph node 
several months after a course of Daraprim and triple sulfas, although the patient 
improved temperature-wise and generally. 

Hogan: We have shown that experimentally, too, you can infect animals, 
treat them so that they do not develop any manifest disease at all, and then 
sacrifice them three months later and recover organisms from the tissues. 

Epstein: 1 wonder whether the findings of Drs. Short and Bauer* in relation to 
the evaluation of therapeutic agents in arthritis might be useful. They indicate 
that what might be considered nonspecific therapy should be expected to pro- 
duce some improvement in 50 per cent of cases. In the case of arthritis, there- 
fore, anything that you think is a specific therapy must produce results that dif- 
fer from that figure by a significant degree. 

Leopold: That would fit very well, because there were two patients, and one 
did very well and the other did not. 

Berens: Dr. Hogan, I wonder whether you would go back to the question of 
getting the plug out of the anterior chamber. Did your method duplicate Habeg- 
ger’s with the cases you tried—the same stage of the disease and the same type 
of disease? 

Hogan: He had a patient with acute toxoplasmosis and made the isolation 
during this phase. 

Berens: And how did you do it? 

Hogan: We have not had any acute congenital cases on which to try isolations. 

Berens: Do you know what Habegger’s case was? 

Hogan: Acute congenital toxoplasmosis. 

Berens: What is the technic that you use, or is that not pertinent to the discus- 
sion here? 


Hogan: The organism can be grown very readily in eggs or by intracerebral 
e . . =) . 


and intraperitoneal inoculation in mice. 
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Rich: Dr. Hogan, would you be willing to give a rough guess as to the per- 
centage of cases of adult ‘‘granulomatous uveitis” that is due to toxoplasmosis? 

Hlogan: Being as critical as we could we went over the cases—and I might 
qu:lify this by saying that we are not very clear in our own minds as to the proper 
cla-sification of granulomatous uveitis—but, being as critical as we could and 
considering the clinical as well as the serologic findings and the absence of other 
sigiis of disease, possibly 15 per cent of our chorioretinitis cases. Now, I do not 
know whether they were granulomatous or nongranulomatous, but 15 per cent 
of «ll the eases probably had toxoplasmosis. That is not too far from the figures 
that Dr. Woods quotes. It is low compared to the English workers.* I think that 
their figures were about 30 per cent. 

Silverstein: Since I have been told that it depended on whom you asked, I 
wonder whether, if we asked somebody else here who has experience, there would 
be x very different value. 

Braley: What percentage is there of those for whom you do not find any cause, 
so far as you ean tell? 

Hogan: I think it is around 80 per cent of all cases of uveitis. 

Cogan: Would it be reasonable that a small dose of Daraprim would cause an 
exacerbation in the eye? 


Hogan: I do not think so; the experimental evidence is certainly against it. 
Cogan: I suppose the following then is a fortuitous observation, but it is rather 
interesting. A 17-year-old girl®® who was studied at Bethesda had a presumptive 


diagnosis of toxoplasmosis but had not had any activity for quite a long while. 
Then she went to visit her father in Brazzaville, Africa, where he was stationed 
with the World Health Organization. There she took Daraprim as an antima- 
larial prophylactic and developed a recurrence, the first in a long time, and this 
was three weeks after beginning Daraprim. 

Leopold: Was the prophylactic dose 25 mg. per week? 

Cogan: Probably. 

Woods: Dr. Leopold, in your last study, what did you find? You had to give 
70 mg. a day in order to get any therapeutic concentration in the vitreous, did 
you not? 

Leopold: It was in the retina and choroid of the rabbit. The rabbit may be a 
peculiar animal in respect to Daraprim. It appears to destroy this drug readily 
or excretes it more rapidly than one would anticipate from a comparison of 
values which have been reported in man. Dr. von Sallmann, has Dr. Kaufman 
done work on that at the National Institutes of Health? 

von Sallmann: He is in the process of doing it. The study is not completed. I 
did not know that rabbits destroy Daraprim more rapidly. 

Leopold: It appears to destroy it in the blood stream more rapidly than man, 
according to available data. Coatney and his associates” have shown that a 
single dose of 25 mg. exerts a malarial suppressive reaction for at least 17 days. 
There are measurable levels in the urine for at least 11 days after the oral ad- 
ministration of 25 to 50 mg. twice daily for one or two days; the drug remains in 
the serum for at least seven days after a single oral dose of 100 mg. The report 
of Dr. Choi® indicates a rapid drop of the concentration of Daraprim in the 
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blood stream of the rabbit after intravenous administration so that therap-u- 
tically effective levels against the Toxoplasma organisms did not appear to be 
present after six to eight hours. 

von Sallmann: Dr. Kaufman has not sufficient data in man as yet, so I do \,ot 
know whether that is so. 

Leopold: In order to obtain theoretically adequate concentrations of Darap:im 
in the retina and choroid of the experimental animal eye by the bioassay tech: ies 
employed, quite high levels had to be obtained in the blood stream. This re- 
quired very large doses of Daraprim intravenously and suggested that perh:ps 
some of the failures which have been occurring in the therapy of clinically diag- 
nosed cases of toxoplasmosis might be due to the inadequate dosage of the drug. 
It is important to note that the dosage which appears to be adequate from the 
experimental studies in the rabbit are well up in the range in which Daraprii is 
toxic. 

Woods: Jones®® found the toxic range to be 100 mg. a day for the first 10 or 12 
days. Is that figure not correct? 

Leopold: Yes, that is about the level. 

von Sallmann: I think that the studies of Dr. Kaufman may indicate that ade- 
quacy of dose depends very much on the virulence of individual strains. A strain 
of low virulence seems to be attacked only by higher concentrations of chemo- 
therapeutic agents. I wanted to ask Dr. Hogan whether he has any evidence that 
eases which run a rather acute or violent course respond to Daraprim and sulfa- 
diazine better than those which linger on and do not show acute signs? 

Hogan: I do not think so. We checked all the cases and discussed the ones that 
we had treated or treated in conjunction with somebody else at length before 
making this last report. I tried to correlate the response to treatment with the 
size of the lesion and the dye test titer and so forth, and we were not able to do 
so. 

Leopold: In tissue culture, actually, Cook® found that in all the strains he 
tested, he needed a maximum of 10 ug. per ec. and a minimum of 1, and it did 
vary. There were some strains that would not respond to less than 10 yg. per ce. 

Maumenee: Since it is so difficult to make a specific diagnosis in the adult, did 
you find a better response to Daraprim in cases of congenital toxoplasmosis where 
you believe that the diagnosis is more accurate? 

Hogan: I think that the children do better, when there is a relapse of the dis- 
ase. I think there is no question that they do better than the adults. 

Maumenee: Five per cent or 15 per cent, or how much better? 

Hogan: 1 do not know. All I know is that I have a better feeling about en- 
countering a child with a late relapse or with a relapse of a congenital infection 
and treating him. They usually clear rather quickly. 

Zimmerman: In the 15 per cent of chorioretinitis believed to be due to toxo- 
plasmosis, how many of them have inflammatory lesions in the iris, that is, a 
low grade anterior segment uveitis? 

Hogan: I think that it is very common for them to have what we call a reactive 
inflammation in the anterior eye; a very high percentage. 

Zimmerman: To improve clinical diagnosis could any use be made of that 
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tovether with the point which Dr. Halbert made, namely, that in some of O’Con- 
nor’s cases® it seemed that there was antibody formation in the eye, presumably 
by the iris? 

logan: | think that he is doing that. Is he not doing tests on aqueous humor? 

‘immerman: I was thinking of other methods; for example, getting iridectomy 
specimens and trying to demonstrate formation of a specific antibody in the iris 
or, perhaps, concentrating the cells. Do these patients have cells in the aqueous 
th:t you could spin down and examine? 

logan: Oh, yes. 

eopold: How frequently were you able to recover cells in the aqueous humor 
an: lysis that you did, Dr. von Sallmann? 

n Sallmann: As far as I recall there was only one patient of O’Connor’s 
series™: © without cells in the aqueous humor and a precipitin line in the agar 
plaie. Four patients had either cells or a minimal flare. It seems that a certain 
activity of the anterior uvea is necessary to obtain the anti-Toxoplasma precipi- 
tin lines forming in the diffusion tests. 

\o0ds: But you reported, Dr. von Sallmann, in your study of 100 cases® that 
when you found cells after they had been separated from their matrix for an 
hour or two, you could not tell what they were. They degenerated rapidly. 

von Sallmann: Yes, these were only 100 cases. I stated then that I could not 
identify the cells according to the classification of Amsler and Verrey,® Verrey,® 
and Verrey and Dufour.®* Maybe I just was not good enough. 

Halbert: If cells are encountered so freely in the aqueous, it might be possible 
to use Dr. Coons’ technic to determine whether these cells have Toxoplasma 
antigen, in which case one would use Toxoplasma dye-labeled antigen. This might 
be useful in the diagnosis. 

Zimmerman: That is why I raised that question, and also, do you not have 
occasion to do iridectomies on these patients from time to time? 

Hogan: It is rather uncommon. 

Leopold: Dr. von Sallmann, how often would you say you were able to recover 
cells from the toxoplasmosis patients? 

von Sallmann: In the 32 patients of Dr. O’Connor®: © about 10 showed cells 
in the aqueous humor and gave a positive precipitin test. The majority of the 
remaining patients had cells in the aqueous humor, but the aqueous anti-Toxo- 
plasma precipitin test was negative. Usually Dr. O’Connor did not observe 
precipitin lines when cells were absent in the aqueous humor. In general, then, it 
Was assumed that the presence of cells is necessary to give lines of precipitating 
antibody. 

Leopold: But this would not be valuable from a practical standpoint, because 
you would have very few that would have cells. 

von Sallmann: This is not our experience. However, it was decided not to do 
ahy aqueous aspirations for diagnostic purposes when the slit lamp examination 
revealed only a few cells and flare in the aqueous humor. 

Halbert: What percentage of cases would have cells in the anterior chamber? 
Leopold: I think that it would be very low. 
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Hogan: | think that the typical acute cases with fresh lesions would practic: lly 
all show a reactive inflammation in the anterior eye. The subacute lesions do } ot. 

Foerster: In the 15 per cent of chorioretinitis cases believed to be due to ti xo- 
plasmosis, how often do you find mutton fat deposits on the posterior surfac. of 
the cornea? 

Hogan: There are only two or three cases in which we saw that. It is not \ ery 
common. We have photographs of them. There are very few of them that de- 
velop K.P. on the cornea or cell deposits on the back of the cornea. Mos: of 
them have cells and slight flare, but they do not have very much of a reaciive 
inflammation in the anterior eye. This fits in well with the findings in the cyes 
that Mrs. Foerster studied. Almost all of them had some anterior uveal involve- 
ment, as I remember it. Am I right? 

Foerster: Yes, and mutton fat deposits, too. But of course the eyes that come 
to enucleation are the more violently inflamed eyes. 

Maumenee: Would you agree, Dr. Woods, that practically all of the patients 
that you diagnose as toxoplasmic choroiditis have changes in the anterior seg- 
ment of the eye? 

Woods: I have no statistics on that, but my impression would be that the 
majority of the acute cases of posterior uveitis would have minor changes and 
occasionally, with the really violent anterior uveitis, we find profound changes 
with mutton fat deposits. I think that I would agree with Dr. Hogan on that; 
they do occur. We undoubtedly see them, but in what percentage, I could not 
guess. 

Zimmerman: One thing that we have had occasion to note is that the clinician 
might be completely unaware of how remarkably involved the anterior segment 
is until the eye comes out. That famous case at Walter Reed, in which the para- 
site was cultured from the enucleated eye, is a good case in point.” Several of 
the ophthalmologists who had studied this patient clinically were amazed when 
they saw in the sections how much infiltration by inflammatory cells there was 


in the iris and ciliary body, something they had not appreciated clinically. 


Leopold: It appears that you can get this positive precipitin only when there is 
considerable reaction in the anterior segment. This suggests that the antibodies 
are not being produced locally, as though it requires a lowering of the blood 
aqueous barrier by severe inflammation for this precipitin to come into the an- 
terior chamber. 

von Sallmann: I would not say that. On the basis of the work of Witmer®: 
and also of O’Connor local production of antibody is probable. In fact, Witmer, 
working with Dr. Coons’ technic in his laboratory, demonstrated local antibody 
formation after injection of egg albumin into the eye and showed that infiltrat- 
ing plasma cells are at sites of antibody formation. Dr. Halbert will remember 
Dr. Witmer’s studies in which he compared gamma globulin content in the «que- 
ous with that in the serum. 

Halbert: Dr. Witmer did some very precise tests in which he examined the 
amount of antibody activity per milligram of gamma globulin in the aqueous 
as compared to the circulating blood. 

Leopold: This is Leptospira, I believe. 
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/lalbert: Yes, leptospirosis and tuberculosis. He used the hemagglutinin tech- 
nic and found very strong evidence for local antibody production, in that the 
amount of antibody activity with gamma globulin in these animals was much 
higher in the aqueous humor gamma globulin than in the circulating blood. 

Leopold: I was talking specifically about toxoplasmosis, whether this would be 
direct or indirect. We have no evidence about toxoplasmosis precipitin being 
produced locally. 

| pstein: I think that if the usual relation exists, that is, the sensitivity of the 
precipitin reaction being much less than the sensitivity of the agglutination test, 
the incidence of positive reaction by agglutination would be much greater than 
wit! precipitation methods. 

Silverstein: The sensitivity of the hemagglutination test is something of the 
order of 1000 times that of the precipitin test. In addition to this, you have cer- 
tain kinds of antibodies that will not give a positive precipitation test, either in 
agar or not, but which will give you a hemagglutination test. Thus the choice of 
tests should qualify a decision that something is or is not there. Certainly, I do 
not think it is fair to try to do an agar diffusion test in the aqueous and say 
there is no antibody there if you do not find it by this test, as was recently done 
by Suie and coworkers.”° I think there is more than adequate evidence that anti- 
body is there. Whenever there is antibody in the peripheral blood, there is proba- 
bly a little bit of antibody in the aqueous and a lot of it in the secondary aqueous. 

Waksman: May I ask Dr. Hogan and Dr. Foerster about the exact significance 
or nature of the secondary iridocyclitis you speak of? Are you able to identify 
the organisms at the site where lesions occur, and if you are not, what do you 
think is the mechanism of production of these inflammatory lesions in the iris? 
Do you attribute these to diffusion of material across the vitreous or to transport 
through some part of the vascular system, or what? 

Foerster: You do not find the organism—at least, we have never succeeded in 
finding the organism—in the iris, even in the cases of rather violent granuloma- 
tous inflammatory reaction in the iris. We have found the organisms in the 
necrotic retina at the site of the main lesion and, very occasionally, a few in the 
underlying necrotic choroid. Generally they are found in the necrotic retina. 

Waksman: How does this iris lesion come about ? 

Foerster: 1 should think that might have something to do with the immune 
reaction, but I would rather have somebody else answer the question. 

Ehrich: Bacilli may not be found in known tuberculous reactions. This is com- 
monly so if the reactions are granulomatous. 

Rich: 1 do not know what the origin of this iris lesion is, but I can say that a 
tuberculoid reaction can occur in the absence of bacteria, viruses or any other 
infectious agent at the site. I brought several slides, if you would like to see them, 
to recall what beautiful tuberculoid reactions can be produced just by an anti- 
gen-antibody reaction. 

Waksman: May I interject a question while you are getting ready to show those 
slides? Am I correct in understanding that the distinction between granuloma- 
tous and nongranulomatous, which is being bandied about a good deal among 
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us today, is supposed to reflect the distinction in mechanism between noni:n- 
munologic and immunologic lesions and you are about to show us a granulonia- 
tous lesion which is immunologic? Is that right? 

Rich: The latter is correct, but not everyone would agree with the distinct on 
between granulomatous and nongranulomatous that you mention. 

Waksman: And that is in contradiction to the distinction that is gener» |ly 
drawn, as I understand it? 

Silverstein: Is that distinction being drawn? 

Rich: I would say that “granulomatous” is a pathologic, not an immunolozie 
or pathogenetic term, but the word is used very loosely. Really, if you try to 
construct a definition from the character of the lesions that are called granulom- 
atous by different writers, you end up finally with nothing but chronic inflam- 
mation, in any of its forms, whether tuberculoid or nontuberculoid. So the word 
“granulomatous” really has no specific meaning, and it is applied to lesions that 
develop under the influence of immunologic processes as well as to lesions in 
which immunologic processes play no role. I did not want to get into the matter 
of the widespread confusing usage of the term ‘“‘granulomatous,” but only to 
show you that beautiful tuberculoid reactions, composed of nodular agglomera- 
tions of epithelioid and giant cells, occur in hypersensitivity reactions to drugs 
in the absence of infection and can be produced experimentally by antigen-anti- 
body reactions to sterile, nonbacterial antigens. These studies were published 
some years ago.” 

This tuberculoid lesion (Fig. 24), composed of epithelioid cells and giant cells, 
is in the spleen of a patient who had a fatal hypersensitivity reaction to iodine 


Fic. 24. Tuberculoid nodule of giant cells and epithelioid cells in spleen of patient with 
fatal hypersensitivity reaction to iodine. 
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administered for hyperthyroidism. The patient developed fever, eosinophilia, 
purpura, exfoliative dermatitis and periarteritis nodosa. There were many focal, 
tuberculoid lesions in the spleen. 

me of numerous tuberculoid lesions in the spleen of a patient who had a fatal 
hypersensitivity reaction to diphenylhydantoin sodium administered in the 
treitment of epilepsy is seen in Figure 25. You see the epithelioid cells and giant 
cel.s. It is a perfectly good tubercle. 

‘igure 26 illustrates an epithelioid cell, tuberculoid, ‘‘granulomatous’’ lesion 
in the spleen of a rabbit with a protracted antigen-antibody hypersensitive re- 
action of the serum sickness type, produced by a single intravenous injection of 
an amount of sterile foreign protein sufficient to permit some of it to remain in 
the circulation until antibody makes its appearance. 

his final illustration (Fig. 27) shows at a higher magnification the giant cells 
and epithelioid cells of a tuberculoid, ‘‘granulomatous”’ lesion in the spleen of a 
rabbit subjected to the antigen-antibody reaction of experimental serum sick- 
ness. 

Now, the occurrence of tuberculoid, ‘‘granulomatous”’ lesions in hypersensi- 
tivity reactions to drugs and the experimental production of such lesions by 
inducing an antigen-antibody hypersensitive reaction to sterile, nonbacterial for- 


eign protein left little reasonable doubt that these lesions were due to an antigen- 
antibody reaction. Any doubt about that has, I think, been recently removed by 
Dr. Germuth” in our laboratory; he has produced identical lesions by the passive 


transfer of antibody. He has shown that if a nonbacterial foreign protein is in- 
troduced into the blood stream of a normal rabbit and is followed within 1 to 


Fic. 25. Tubercle in spleen of patient with fatal hypersensitivity reaction to dipheny]- 
hydantoin sodium. (Figures 25 through 27 from Bull. Johns Hopkins Hosp., 91, 109, 1952) 





Fic. 26. Tuberculoid “granulomatous”’ epithelioid-cell nodule in spleen of rabbit sub- 
jected to a protracted antigen-antibody reaction of the serum sickness type, produced by 
sterile, nonbacterial foreign protein. 


{ 


Fic. 27. Higher magnification of the giant cells (at top) and epithelioid cells in a tubercu- 
loid “‘granulomatous”’ lesion in the spleen of a rabbit subjected to a protracted antis 
antibody reaction of the serum sickness type, produced by sterile, nonbacterial for: 
protein. 
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24 hours by an intermittent or a slow, continuous intravenous injection of the 
protein’s specific antibody, these tuberculoid lesions appear within 24 to 48 
hours. 
Why these lesions occur and the mechanism of our formation are completely 
scure matters at present; but these studies show that the interaction of anti- 
1 and antibody need not produce just a banal acute inflammatory lesion, but 
1 cause the development of tuberculoid ‘‘granulomatous” lesions. I am not 
‘ing that this occurs in the uveal tract. That I do not know. I only want to 
point out that the presence of a tuberculoid lesion in which an infectious agent is 
not demonstrated does not mean that it must have been caused by an infectious 
agent present in the lesion rather than by a sterile ‘‘immunologic”’ reaction. 
Uhr: I have two questions. What do these lesions look like histologically in 
their early stages? Second, are they produced with nonbacterial proteins? 
Rich: Yes, they are produced by nonbacterial proteins. We have used sterile 
horse serum, egg albumin, bovine serum albumin, and bovine gamma globulin. 
The lesions begin much as tuberculous lesions begin. Epithelioid cells appear; 
they may cling together and form a solid mass, or they may be loosely ar- 
ranged and not so coherent; but they usually do cling together. 
Zimmerman: Dr. Rich, in those pictures you also have considerable lympho- 
cytes and plasma cells. What function do you assign to these different cell types? 
Rich: The lesions that I showed you were in the spleen, and the lymphoid cells 
that you saw were the splenic lymphoid cells. Regarding the function of the dif- 
ferent cell types, we showed 20 years ago that antigenic stimulation produces a 
prompt proliferation of lymphoid cells. Lymphoblasts appear first and eventually 
plasma cells appear.” The relation of these cells to antibody formation was dis- 
cussed, and evidence for this has been steadily increasing. I do not think that the 
tuberculoid lesions are an indication of antibody formation but, rather, are an 
effect of antigen-antibody interaction under conditions that are not understood 
at present. The rapid production of these tuberculoid lesions in normal animals 
by passive transfer of antibody in the presence of antigen in the experiments of 
Germuth and Pollack” that I mentioned supports this interpretation. Further- 
more, the tuberculoid lesions do not always appear during antibody formation 
whereas lymphoblastic and eventually plasma cell proliferation regularly occurs. 
Epstein: May I pursue Dr. Uhr’s question concerning the microscopic picture? 
Are these of the Arthus type? In other words, is a vasculitis the primary lesion 
that initiates the development of this picture? 
Rich: Not at all. The tuberculoid lesions do not at all resemble the acute in- 
flammatory, hemorrhagic Arthus reaction. Regarding the relation to vasculitis, 
small accumulations of epithelioid and giant cells may appear in the adventitia 


of necrotic vessels in periarteritis nodosa caused by drug hypersensitivity in man, 
for example, or adjacent to periarteritis nodosa produced experimentally by an 
antigen-antibody reaction.7! The tuberculoid lesions that I showed in the lantern 
slides, however, are not dependent upon the presence of periarteritis nodosa or 
any visible vasculitis. None of the inflammation is vascular necrosis. 

Waksman: And these are normal animals that have been given antibody-anti- 
gen, or antibody and then antigen? 





282 SURVEY OF OPHTHALMOLOGY 


Rich: The experimental lesions that I showed you were from normal anin 
given an intravenous injection of sterile bland foreign protein in an amount s\ 
cient to allow some of the protein to remain in the blood stream and tissues u 
antibody makes its appearance. In Germuth’s” passive transfer experime 
lesions of the same character appeared very rapidly in normal animals injec 
intravenously with a foreign protein followed by continuous or intermittent 
jection of its specific antigen. 

Halbert: Do you find these lesions in the eye, too? 

Rich: | would not say for a moment that lesions with this pathogenesis oc 
in uveitis; | do not know. 

Halbert: | am asking about Dr. Germuth’s experimental animals. 

Rich: 1 do not know whether Dr. Germuth examined the eyes cf his anim 
I haven’t made a systematic study of the eyes in our own experiments of the 
rum sickness type, in which beautiful tuberculoid lesions, such as I showed you, 
often occur in the spleen. I have never seen them in the sections of the eyes of 
random animals of these experiments that I have examined. 

Maumenee: In what tissues have these appeared besides the spleen? 

Rich: They occur in lymph nodes, and you may see them also in and about the 
walls of arteries in which the antigen-antibody reaction has produced periarteri- 
tis nodosa,—in the kidney, for example. 

Ehrich: Perivascular granulomas are frequently associated with asteroids, 
particularly in human spleens. Did you see such asteroids in your experimental 
animals? 

Rich: There have been no asteroids either in the tuberculoid lesions of our 
human cases of drug hypersensitivity or in our experimental animals. 

Epstein: Have any of the fluorescent antibody technics been used to demon- 


strate that either one or both members of the antigen-antibody complex are 


present? 

Rich: As far as I am aware, no. 

Epstein: Are these rabbits? 

Rich: Yes. 

Coons: I did not quite catch Dr. Epstein’s question. What did he want to 
know? 

Epstein: I asked whether the section showing these granulomata had been 
stained specifically for antibody. 

Coons: Only in the case of arteritic lesions, I believe. 





PATHOLOGY OF GRANULOMATOUS UVEITIS* 
HELENOR WILDER FOERSTER 
Francis I. Proctor Foundation, University of California Medical Center 
San Francisco, California 


will show the pathology of toxoplasmic chorioretinitis. Then if Dr. Hogan 
wants he may take over again; otherwise I will go ahead and show a few other 
pa‘ hologie lesions. 

‘his eye (Fig. 28) is from a case of adult toxoplasmic chorioretinitis and shows 
what we think of as a typical lesion. I realize that it is not necessarily typical 
clinieally. It is typical pathologically. It is the extreme case, of course, that comes 
to enucleation. Clinically, I think you see very few eyes with scleral involvement 
such as is present in this one, but most of the eyes that come to enucleation do 
have scleral involvement. It is one of the reasons why the eyes are enucleated. 
The lesions can appear anywhere in the eye where there is retinal tissue because, 
as has been pointed out, Toxoplasma organisms like retinal tissue. The retina 
is necrotic and sometimes the choroid is, too, and a granulomatous reaction sur- 
rounds the necrotic tissue. The granulomatous reaction in the anterior uvea 
varies considerably. In this eye there is only moderate iridocyclitis with some 


blocking of the filtration angle by synechiae. There was secondary glaucoma and 


an iridectomy and cataract extraction were performed. 

When you see lesions in the eye like the one in Figure 29 you can be fairly sure 
that the cause is toxoplasmosis, but that does not mean that there cannot be 
more diffuse lesions which overlap with lesions of tuberculosis and so on in ap- 
pearance. Here, again, you see tremendous involvement of the sclera. In the in- 
flammatory reaction, these pale areas represent masses of epithelioid cells. The 
choroid is necrotic and so is the retina. You see these masses of large mononuclear 
cells on the inner surface of the retina. Those are common in the eyes that come 
to enucleation, even if they are not seen commonly clinically. 

There is practically no scleral involvement (Fig. 30), but there is a marked 
granulomatous reaction in the choroid, with epithelioid cells, lymphocytes and 
plasma cells. Eosinophils vary in numbers in these lesions; sometimes they are 
abundant and sometimes not. Here again there is necrosis of the retina where the 
organisms were found. 

Figure 31 is a higher magnification of the chorioretinal lesion. In the choroid 
there are epithelioid cells and many lymphocytes and plasma cells with, perhaps, 
a few eosinophils. There is necrosis of the inner portion of the choroid, in the 
region of the choriocapillaries, and there is some necrosis of the retinal pigment 
epithelium. When pigment granules are released from the necrotic epithelial cells 
they are picked up by epithelioid and giant cells and concentrated at the margins 

* This report was based on work supported by Office of Naval Research Contract No. 
Nonr-1598(01). 
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of the lesions; this gives the clinical appearance of a white spot in the fundus, 
surrounded by a dark rim. The retina is necrotic and it is in regions such as this, 
particularly around half dead retinal cells, that you are most likely to find Toxo- 
plasma. 

Some intracellular Toxoplasma are shown in Figure 32. They are sometimes 
said to round up within cells, but I suspect that these are not really round, but 
are just seen in cross section. Nearby are nuclei of retinal cells. Figure 33 shows 
a pair of free Toxoplasma organisms. You can see that their form is crescentiec 
and that they are similar in appearance to the ones Dr. Hogan showed you. 
The nuclei of the organisms are distinguishable, although they were very difficult 
to photograph in celloidin sections. A rosette of Toxoplasma organisms in a ne- 
crotic retina can be seen in Figure 34, and this is a necrotic pseudocyst. The cap- 
sule, which has already been discussed, is rather thick. The necrotic pseudocyst 
and the necrotic retina stain alike, but it is possible to make out small bodies 
within the capsule of the pseudocyst. 

Waksman: Has the methylene blue dye test been used to identify the organi-ms 
in sections? 

Foerster: I do not think so. How would you do this? 

Coons: You have the problem of having the antigen still active. 

Foerster: Yes. Everything is dead here. 
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Waksman: But the point is, were the organisms dead when they were tested? 

Ehrich: | would not take anything for granted, but would test it, anyway. 

Foerster: Now, as to the pathology of the rest of the eye, when the eye has 
come to enucleation, we frequently find collections of cells on the posterior 
surface of the cornea (Fig. 35). In this illustration the corneal endothelium has 
disappeared, but masses of cells cling to the posterior surface of Descemet’s mem- 
brane. They are composed of the large mononuclear cells—which are the ones 
that give the mutton fat appearance on slit lamp examination—and some lym- 
phocytes and plasma cells. This is a common picture pathologically, but, perhaps, 
not clinically, because so many eyes do not come to enucleation. 

On the inner surface of the retina there are also clumps of mononuclear cells, 
usually capping blood vessels (Fig. 36). Apart from the main lesion where the 
organisms are found there may be a diffuse lymphocytic infiltration in the 
choroid. 

In the iris of this eye (Fig. 37) there is a more marked inflammatory reaction 
than usual. The iris is tremendously thickened, and the filtration angle is blocked 
by granulomatous inflammation. There are epithelioid cells, lymphocytes and 
plasma cells in the iris but we have never found Toxoplasma in this location. 


Maumenee: Have you an explanation why you cannot find the organisiis in 


the iris, choroid or the episcleral tissue? 
Foerster: Not unless it is related to the immune reaction which Dr. Ric}: dis- 
cussed. 
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Rich: What did I do? 

Foerster: You showed those slides of the antibody-antigen reaction. Why «an’t 
the same thing happen in the eye, away from the location of the Toxopla~ma? 
Is that reasonable? 


Rich: The mechanism of those experiments was somewhat different in that 
both the antigen and the antibody were being delivered by way of the | lood 
stream to the sites where the lesions occurred. In the case of the lesions thai you 


showed us, in order to have a meeting of antigen and antibody a soluble antigen 
of the organisms would have to diffuse from the primary site to these other sites. 

Foerster: Certainly, in caseating tubercular lesions, you find the organisms in the 
areas of caseation and some in immediately surrounding epithelioid and giant 
cells. But, then, remote from the area of caseation You may see a great deal of 
noncaseating granulomatous reaction in which tubercle bacilli cannot be found. 

Rich: But that is continuous with,the infected part of the lesion. I understood 
that your secondary lesions were not continuous with the main retinal lesion 
where you find the organisms but were at a distance and separated from it by 
tissue in which there is no reaction. 

Foerster: But it cannot be very far away in the eye. 

Rich: If you put yourself into the dimensions of the eye, it can be. 

Foerster: Is it not possible that Toxoplasma, reaching the uveal tract, including 
the iris, by way of the blood stream, find it an unfavorable location? Instead of 
entering cells and multiplying as they do in the retina and in other central nery- 
ous system tissues, they die and degenerate. Perhaps, as in the case of the nema- 
tode larvae, it is only the dead and degenerating organisms which give rise to a 
granulomatous reaction. The fragile Toxoplasma organisms would, of course, dis- 
appear after death much more rapidly than do the sturdier larvae. And may not 
the noncaseating tubercles, in which organisms are not found, be a reaction to 
degenerating and rapidly disappearing organisms? 

Coons: Dr. Ehrich, years ago, wrote about the changes seen in serum disease. 
He pointed out that some of them were actually the cellular response resulting 
from antigenic stimulation.” I wonder what he would say about this? 

Ehrich: | brought some slides showing lesions which, as you will see, somewhat 
resemble granulomatous iritis. The slides were prepared from lungs of rabbits 
which had been injected intravenously with large quantities of killed staphylo- 
cocci. 

The lesions were most marked in the postecapillary veins (Fig. 38). First we 
saw polymorphonuclear leukocytes which contained staphylococci staining |lack 
with the Gram stain. 

Then in a day or two we observed proliferation of cells which were difficu't to 
identify (Fig. 39). After using various technics, including supravital staining, we 
came to the conclusion that most of these cells were lymphoid cells (lymphocytes 
and plasma cells). 

Three days after the first injection, or after a second injection, we saw jore 
prominent reactions (Fig. 40). Also, they were higher up in the vascular ‘ree, 
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Fic. 38. Mesenchymal reaction in the lungs of a rabbit injected intravenously with the 
sediment of 60 ml. per kg. of body weight of heat killed 20-hour broth culture of staphylo- 
cocci. Animal sacrificed 9 hours after first injection. (Figures 38 through 41 from W. 
Ehrich and R. Wohlrab: Beitr. path Anat., 93, 321, 1934) 
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Fic. 39. Description as in Fig. 38 
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Fig. 40. Description 


Fic. 41. Description as in Fig. 38; animal sacrificed 3 days after a second injection 


that is, in larger vessels. Please notice the presence of lymphoid cells, that 
lymphocytes and plasma cells. These appear to form antibody. 

In the most severe cases, We saw pictures like the one illustrated by Figure 
We saw a mixture of lymphoid and epithelioid cells. Notice the endothelial lin 
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of the vessel and, under the endothelium, big cushions of epithelioid cells, and 
then, further out, lymphocytes and plasma cells. This picture resembles some of 
the illustrations that Mrs. Foerster has shown. But our lesion was produced with 
killed staphylococci. It was due to direct stimulation. 

Foerster: Did you get giant cells in these lesions? 

Ehrich: Yes, giant cells of the epithelioid variety, even in glomeruli. 

Silverstein: Is this a response to multiple or repeated stimuli? 

Ehrich: Both single and multiple injections of large doses of killed staphylococci. 

Zimmerman: What is your interpretation as to the function of these epithelioid 

ls, or, first of all, what is making them transform, and what are they doing? 

Ehrich: Today I believe that these are delayed allergic reactions. Of course, 
the plasma cells are obviously places where antibodies are formed. The epitheli- 
oil cells, however, signify that this is bacterial allergy. It may be that this is a 
mixture of both the bacterial type, and the anaphylactic and wheal and erythema 
type, but essentially it appears to be bacterial. 

Zimmerman: You mean that the antigen-antibody union is doing something 
that transforms the cell? 

Ehrich: 1 do not know. 

Rich: I think that there is little doubt that a local accumulation and prolifera- 
tion of the mononuclear cells concerned with antibody formation can result from 
antigenic stimulation before any cellular reaction dependent upon antigen-anti- 
body interaction occurs. The same type of reaction that Dr. Ehrich has demon- 
strated occurs not only from bacterial antigenic stimulation, but very shortly 
after the injection of nonbacterial, bland foreign protein as well. One has to dis- 
tinguish, therefore, between the reaction due to antigenic stimulation and that 
resulting from antigen-antibody interaction. 

Halbert: 1 would like to ask Dr. Ehrich whether he had examined the eyes of 
these rabbits? 

Ehrich: No, we did not. 

Foerster: Another question came up about cytomegalic inclusion disease; I do 
not think we have seen enough ocular pathology of this disease to generalize. 
In the case of Dr. Christensen inclusions were found in the salivary glands of an 


infant stillborn at 38 weeks of gestation and weighing 2200 grams. The mother, 


who was 38-years-old, had pneumonia at 27 weeks of gestation. Cytomegalie in- 
clusions were found in the kidney, which is common in cytomegalic inclusion 
disease. 

Leopold: Do you know the type of pneumonia that the mother had? 

Foerster: No, nor did Dr. Christensen know. This is the salivary gland. There is 
little or no inflammatory reaction and no necrosis, but the epithelioid cells lining 
the acini contain tremendous nuclear inclusions. In the choroid no inclusion 
bodies were found in the tissues, but within choroidal vessels there were a few 
large mononuclear cells with intranuclear inclusions. In the retina, there were 
occasional hemorrhages, in which Dr. Christensen stated that he had found a 
few large cells containing cytomegalic inclusions, but the slide that I had did 
not show them. 
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Maumenee: May | interrupt to ask you to tell us a little bit about the frequency 
and clinical manifestations of cytomegalic disease? 

Foerster: It has a predilection, certainly, for infants. It is found most often in 
stillborns, but it can affect any age, apparently. It has been found in adulis. 
That is about all I can say. Perhaps, somebody else can contribute. 

Maumenee: Is it not true that a large percentage of the adult population has 
antibodies against this virus? 

Foerster: 1 believe that is true, and I am sure that some of the immunologists 
ean clarify that. 


Ehrich: Is it not found in association with a new disease which has recently 


been described in various parts of the world, pneumocystis? 

Foerster: Yes, pneumocystis. 

Maumenee: Dr. Syverton, would you say something about this disease? 

Syverton: I will need help from Dr. Coons. As I recall from the literature, Dr. 
Goodpasture (Goodpasture and Talbot, 1921)7* was the first to suggest a virus as 
causative agent of inclusion disease of infants. Dr. Goodpasture pointed out that 
the ‘“‘protozoa-like”’ cells in the human disease were similar to the cellular changes 
seen in parotid and submaxillary glands of infants and of several lower animal 
species. A few years later, about 1928, viruses productive of ‘‘protozoa-like cells” 
identical with those described by Goodpasture were found in guinea pigs (Cole 
and Kuttner, 1926)7° and in mice (MeCordock and Smith, 1936).77 These latter 
viruses, since known as submaxillary gland viruses (SGV), have been found in 
other species. The same or a closely related virus has been found in recent years 
to result in a systemic infection known commonly as cytomegalic inclusion dis- 
ease. This disease is characterized by the presence of intranuclear inclusions in 
enlarged cells of many viscera. The members of the SGV group of viruses are 
species specific. Dr. Margaret Smith propagated the virus of mouse salivary gland 
disease in tissue culture (Smith, 1954) and recently Dr. Smith,” Rowe and as- 
sociates*® and Weller, independently, cultivated human SGV and virus from 
cytomegalic disease in cell culture. There is for the human salivary gland virus 
or cytomegalic disease reasonably good evidence of wide distribution among the 
human population as shown by presence of antibodies in pools of serum and 
gamma globulin and by the occurrence of intranuclear inclusion bodies resem- 
bling those described in salivary glands of assorted animal species in the salivary 
glands of infants and children. For example, inclusion bodies are found in approxi- 
mately 10 per cent of autopsies performed irrespective of cause of death or in 
absence of known active virus infection. 

Foerster: Is pneumocystis actually related to cytomegalic inclusion disease ? 

Syverton: I do not know. 

Foerster: Or is it a protozoon, as has been thought, and is its association with 
cytomegalic inclusion disease a matter of symbiosis? 

Rich: I think that they are totally different things. 

Syverton: To me, they are two totally different entities. 

Rich: Yes. I have seen cases of the pneumocystis disease. That is the socailed 
“plasma cell pneumonia.” The organisms are out in the alveoli of the lung. 
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Foerster: And have a foamy appearance. 

Rich: Yes. There are almost no inflammatory cells in the alveoli where the or- 
ganisms are, but the alveolar walls are densely infiltrated with mononuclear cells, 
among Which are numerous plasma cells; and there are no cytomegalic inclusions. 
Th:t is a totally different disease. 

Foerster: But it can appear in connection with cytomegalic disease. 

hich: I think that would be by accident. 

Foerster: I do not know which one prepared the way for the other. 

l-hrich: I was under the impression that the two were frequently associated. 

There are in adults, clear pneumocystic infections of the lungs with pneumoni- 
tis, pnheumocystis pneumonitis with cytomegaly, and cytomegaly without pneu- 
mocystis infection and without penumonitis. This pneumonitis in Europe is fre- 
quently combined also with cytomegalic disease.*!: ° 

Zimmerman: They are both diseases of the newborn, are they not? 

Rich: Yes. Although the two may occur together, most cases of pneumocystis, 
as fur as I am aware, have had no cytomegalic or other inclusions. 

Syverton: Is the interstitial plasma cell pneumonia of infants with Pneumocystis 
carinii as causative agent a comparatively rare disease in this country? 

Rich: Yes, it is. Only a few cases have been reported. It is much more common 
in other places in the world. 

Syverton: Cytomegalic disease is an extraordinarily different disease from most 
in the sense that evidence for cellular infection persists for a very long period of 


time. In tissue culture, too, it is a cell to cell process without virus in the super- 


natant fluid. In other words, the disease is characterized by intracellular transfer 
of virus from one cell to another and chronicity. 

Rich: Do you know of any case that has been diagnosed clinically? 

Syverton: Yes, Weller*! reported several patients from whom he recovered virus 
from urine. 

Rich: Do you mean that it has a recognizable symptomatology? 

Syverton: Yes. The clinical pattern of cytomegalic inclusion disease**: ** mani- 
fests itself in the newborn by hepatomegaly, splenomegaly, jaundice, anemia, 
thrombocytopenia and purpura. I believe that severe cerebral damage associated 
with cerebral calcification has been reported. 

Zimmerman: And then there is the case that Dr. Cogan referred to this morn- 
ing, published in the New England Journal of Medicine*® in which there were 
chorioretinal lesions. 

Maumenee: Do I understand that this does not produce symptoms in the adult? 

Hogan: The one that was reported in the New England Journal of Medicine 
was one of the two cases that I referred to. 

Rich: With characteristic symptoms? I do not mean chorioretinitis, or finding 
cells with inclusions in the urine; but is there a symptomatology that should 
lead one to think that this may be cytomegalic disease? 

Halbert: Dr. R. Burns*® of the Eye Institute at Columbia Medical Center has 
recently isolated cytomegalic inclusion virus from the aqueous humor of an in- 
fant with systemic illness, and ocular lesions. 
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Syverton: Excuse me for emphasizing again that in the syndrome first deser'bed 
by Dr. Goodpasture as an interstitial virus pneumonia, submaxillary gland \ irus 
disease and cytomegalic inclusion disease, all appear to be associated if not pro- 
duced by a single virus. The pneumonic process and evidence for submaxillary 
gland virus disease are seldom recognized clinically. 

Zimmerman: Is this not the same virus that causes the salivary gland inclu- 
sions, without any symptomatology, as an incidental finding in autopsies in ,ew- 
borns? 

Syverton: That is right. 

Hogan: I think, Dr. von Sallmann, the people at the National Institutes of 
Health told us that they had isolated cytomegalie virus from the mouths of 15 
per cent of normal infants; is that right? 

von Sallmann: Yes. 

Foerster: | wonder if Dr. Syverton would discuss the inclusion bodies of cyto- 
megalic and other related virus diseases. 


Syverton: The cytopathologie effect of the adenoviruses produce multiple 


inclusion bodies in almost rosette form in a single cytoplasm matrix. The inclu- 
sion bodies of salivary gland disease and cytomegalic disease occur as single, 
large intranuclear bodies without evidence of cytoplasmic change. Chowdry has 
divided intranuclear inclusion bodies into types A and B. In the former type 
there is margination of the chromatin to the nuclear membrane and the chro- 
matin surrounds the inclusion body. Commonly the inclusion is granular. In the 
type B intranuclear inclusion a hyalin-like homogenous material is surrounded 
and overlaid by chromatin material. The host cell commonly is enlarged. This 
type of inclusion has been found in animals, particularly wild rats, and in man 
without apparent relation to active virus infection. 

Maumenee: Does the cytomegalic inclusion come fully grown, or does it have 
stages of development ? 

Foerster: The ones I have seen were fully developed. I really do not know about 
the stages of development. 

Syverton: They have different stages, too. 

Foerster: The next case is that of a 59-year-old white woman, who had had 
unilateral uveitis for two years with periods of recession and flare-up. (Fig. 42) 
She was asymptomatic except for the uveitis. The history stated that aside from 
a few colds and the unilateral eye condition, there had been nothing the matter 
with her for the two years before enucleation. There is a diffuse inflammatory 
process throughout the choroid. It has the same diffuse distribution as sympa- 
thetic uveitis and is granulomatous. There are areas in which pale staining epi- 
thelioid cells can be seen. The retina was intact over much of the choroid but, 
particularly in the peripheral portion, there were areas of marked necrosis. 

Under higher magnification the choroid still looks much like sympathetic 
uveitis (Fig. 43). It is infiltrated throughout with lymphocytes, plasma cells, 
and some epithelioid cells. The overlying peripheral retina, however, was murk- 
edly necrotic and infiltrated by a few polymorphonuclear leukocytes, the only 
inflammatory reaction that was present in the retina. 

In the cells (Fig. 44)—and I believe these are retinal cells, but I cannot say 
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which ones because of the disturbance of the retinal architecture—there were 
large intranuclear inclusions, with chromatin concentration at the nuclear bor- 


der. The cytoplasm is ill defined. I have shown these to several virologists who 


thought they resembled the inclusions of herpes simplex, but they could not 
iden‘ ify them positively. 

Ai a higher magnification (Fig. 45) you can see again the inclusions within 
the :.uclear borders. I am not sure about these little deep staining particles within 
the :ucleus, whether these are inclusions or concentrations of chromatin. They 
appeared in many of the cells at opposite poles in this way. Perhaps, Dr. Syverton 
could! enlighten us. 

erton: They appear as nucleoli undergoing degeneration. 
rster: They might very well be. 
erton: Did you observe any granularity in these intranuclear bodies? 
rster: Not in these. 
erton: It looks to me more like cytomegalic disease now. 
“verster: Maybe it was. How would we know? 
erton: Isolate the virus. 

Foerster: Is there any way of telling by histologic examination? 

Zimmerman: How does this differ from herpes simplex? 

Syeerton: The inclusion body of herpes simplex tends to be granular and when 
a series of infected cells is observed, successive developmental stages can be seen. 

Hogan: Is it a coarse or fine granulation? 

Syverton: Very fine. 

Foerster: Does the inclusion body in this case look like that of herpes? 

Syverton: No. The inclusion resembles that of cytomegalic disease more closely 
than herpes; these inclusions are too uniform in appearance for herpes. Let me 
illustrate the characteristic appearance of herpes inclusions (Fig. 46). Infection 
of a monolayer of cells results in focal destruction or clearing of a small area. As 
one moves peripherally from the edge of such a focus successive stages in develop- 
ment of the intranuclear inclusion can be seen. The nucleus first appears swollen 
with modified intranuclear substance and pseudosegmentation. Next, a diffuse 
granularity develops and finally, as shown here, the classical type A intranuclear 
inclusion body. Microscopie examination by oil immersion makes readily visible 
the granularity of the inclusion body. 

Foerster: That is very interesting. Is that which you have just shown herpes? 

Syverton: Yes, this is infection with herpes B virus. You can compare the 
changes with your slide in which the intranuclear change resulted in a homoge- 
neous refractile body. 

Braley: In all of these, it is the matrix that is stained, and one of the reasons 
why herpes in this particular preparation tends to be granular is because there 
is better staining of the elementary body. In sections, it is possible that the ma- 
trix may be stained, and there may not be any staining of the elementary body. 
The elementary body is the thing that produces the granularity of the herpes 
inclusion. Would you agree to that? 

Syverton: Yes, I would agree to that statement, but the matrix of the herpes 
inclusion usually is not impervious to staining. 
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Braley: That is right; you can almost always see something through it. 

Zimmerman: But you have here another situation, as in toxoplasmosis, where 
you found what you think is the source of antigen just in a small area, but with 
a widespread granulomatous infiltration throughout the uvea. Therefore, from 
what Dr. Rich told us a few minutes ago, can we assume a tremendous amount 
of antigen was oozing out from a small focus and stimulating the granulomatous 
reaction in the uvea? 

Hogan: We do not have to assume that it is antigen. We should consider that 


it is more likely to be a toxic product of the destruction of cells, because you see 
the same thing in the cornea, for instance, in herpes infections. In this instance 
the acute infection clears and a chronic ulcer is left from which no organism can 
be isolated. The disease process goes on because of the corneal necrosis. In this 


instance the products of the inflammatory reaction cause persistence of the in- 
flammation. In the eye it is quite well known that products diffuse very easily 
through the vitreous, and from a localized, very acute focus, they can reach 
other vessels and set up a new inflammation. But I do not think it has to |e an 
antibody-antigen reaction. It is simply a toxie reaction to the products o! the 
inflammation. 

Foerster: But you do not think it is strictly due to the inflammation, do you, 
Dr. Hogan, or to the destruction of tissue cells? There must be something ‘rom 
the organism itself which contributes to this because, otherwise, you woul | get 
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the sume reaction in injuries and all sorts of other things. I have never seen a 
granulomatous reaction from an injury unless there was a foreign body there. 
Have you? 

Hovan: Again, it depends, as Dr. Rich says, on what you mean by granulo- 
matous reaction. 

Forster: I mean epithelioid cells. 

Zimerman: Certainly, after other types of a widespread necrotizing lesion, 
with ischemic or hemorrhagic infarction of the retina, we do not see this sort 
of paitern in the choroid. 

Mcumenee: You do not see the same progressive pattern of destruction in the 
cornea, either, (in diseases other than herpes) after the infecting organism has 
disappeared. I mean chronic ulcers of this type. 

Breley: Herpes is such a complicated disease that we should not use this as 
an illustration. The fact that you are unable to isolate the virus from one of 
these cases does not mean that it is a product of degeneration. 

This brings up another point that I would like to have discussed. We know that 
viruses are common in animals—mice, guinea pigs, and rabbits—that many 
viruses have been described as being isolated from these animals by merely in- 
sulting the animal in one way or another. Dr. Rich, in your experiments with 
the antibody used intravenously and then with large amounts of the antigen 
injected intravenously, you produced granulomatous changes in the spleen. Is 
that correct? 

Rich: Dr. Germuth performed the passive transfer experiments. Half a gram 
of bovine albumin was given, and the antibody was then introduced very, very 
slowly, or by intermittent injections, in an amount calculated as sufficient to 
neutralize the antigen. 

Braley: The best way to isolate Thieler’s virus in the mouse is by insulting the 
animal with any kind of antigen. I wonder whether you were actually stirring 
up a latent virus infection in the animals by the use of antigen, or whether the 
reaction was actually due to a combination of antibody-antigen. 

Rich: 1 think that what you ask, you could ask about almost any lesion. You 
really could say that the tubercle bacillus does not produce tuberculosis, but 
that what it does is stir up a virus that is lying around in the tissues. You know, 
that was said about the streptococcus in scarlet fever for a long time.” I cannot 
answer that at all. There may be viruses lying around all over the body, capable 
of producing all the lesions that we see in disease when they are stirred up. Of 
course, these tuberculoid lesions have some of the aspects of lesions that certain 
viruses can produce. The virus of lymphogranuloma inguinale, for example, can 
produce a tuberculoid reaction. But I have insulted rabbits in any number of 
ways; I have injected intravenously large amounts of many things that are not 
antigenic, with no result that faintly resembles these tuberculoid lesions. If a 
latent virus is responsible for the tuberculoid lesions that occur in the rabbit 
during antigen-antibody hypersensitive reactions, a similar virus must lie latent 


in the human being also, for tuberculoid lesions occur in the serum sickness type 
of hypersensitivity reaction in man (See Figs. 19 and 20). 


At present, I certainly believe that this tuberculoid reaction is a result of the 
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antigen-antibody reaction, rather than of a virus; and I would say the sam» for 
all of the other well known manifestations of hypersensitivity. If you put » for- 
eign protein into the skin of a sensitized person and an immediate wheal appears, 
you could, of course, say: maybe there is a virus in there that discharged sme- 
thing that caused the immediate wheal. I do not know how one can answer ‘hat. 
All that I can say about these tuberculoid lesions is that the injection of .nti- 
body alone does not produce them and that the antigen alone will not produce 
them in the brief time in which they occur when both antigen and antibody are 
introduced. If you give enough antigen alone, so that some remains unmet :bo- 
lized in the circulation until antibody eventually is formed in sufficient amount, 
these lesions occur. But if you introduce antigen and follow it by the introdue- 
tion of antibody, the lesions appear without any such delay. That is as far as 
we can go, really, with the evidence. 

Maumenee: Dr. Rich, can you produce such a granulomatous lesion in : pe- 
riod of 48 hours by injecting a virus? 

Rich: 1 have not worked with viruses that way, so I cannot answer. 

Waksman: 1 wonder whether I may say a word about the general problem 
that has been raised here, namely what possible mechanisms underlie any lesion 
we may be looking at, and how are we to distinguish them? When you deal with 
virus infections like those that Mrs. Foerster has been showing us, it seems to 
me that you must consider the following possibilities. First, the virus may con- 
tain chemical substances which are themselves tissue irritants and produce a 
characteristic inflammatory response. The phosphatides of the tubercle bacillus, 
for example, if injected into normal skin, produce typical cellular changes, that 
is, have a direct effect on cells. When you see these typical changes, you need 
not postulate viruses, immunologic reactions, or anything else. In the case of a 
virus disease, if you inject dead virus, it should contain the same chemical sub- 
stances and should produce the same lesion. If it fails to do so, you have at least 
to some degree disproved the idea that this is simply a chemical effect of the 
presence of virus. 

The second thing that virus can do by its presence and multiplication, is to 


damage tissue, and if tissue damage and the products thereof are responsible for 
the inflammatory lesion, you should be able to reproduce this by other kinds of 
tissue damage. If you fail to do so, as Dr. Zimmerman has pointed out, that also 
constitutes imperfect but suggestive proof that the simple fact of tissue damage 
by virus is not responsible for the inflammatory lesion that you have seen 


The third possibility is that you are dealing with some kind of an immunologic 
reaction and, if that is the case, you ought to be able to produce a precisely sim- 
ilar inflammatory lesion with some other system, which is also an antigen-:nti- 
body system and does not involve this virus at all. 

Now, today, we have seen several different viruses and a protozoan ageit all 
producing essentially similar lesions. We have heard that tissue damage of an 
order entirely comparable to the damage produced by these infecting organisms 
does not produce this kind of inflammation. I do not know what happens if 
you inject dead agents. I do not think that experiment has been done. Hut I 
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would suggest that some of these data imply, to me at least, that, perhaps, a 
hypersensitive reaction is responsible for a considerable part of the inflamma- 
tion that you see. 

In exploring this question of mechanism, one can try, in the experimental situ- 
ation. the use of agents which are known to suppress immunologic reactions and 
shou'd not affeet the viral infection. If irradiation or treatment with cortisone 


suppresses the inflammation, that would be another argument in favor of hyper- 


sensi!ivity rather than simple multiplication of virus as the cause of the inflam- 
matory lesion. Conversely, the use of a chemotherapeutic agent that is effective 
on this class of viruses, if there is such a thing, will tend to rule hypersensitivity 
in or out as a factor in the genesis of the lesions. 

I wonder to what extent these approaches have been attempted in the cases 
under consideration? 

P. merat: Added to the points that Dr. Waksman has made, is the fact that 
we have been alerted with regard to the adenoviruses. The cultivation of human 
tonsillar tissue shows, in a very large percentage of cases, that simply by grow- 
ing the cells eytopathology develops in the epithelium, usually in 10 days to 2 
weeks and in the fibroblasts in about 3 weeks, so that we know we have massive 
viruses here. Recently, we have had some experience with some of the cell lines 
following irradiation, which seem to give the appearance of lesions which we have 
not yet proved are viral in character. But this may be an additional way of un- 
masking agents that are present. I think, perhaps, more frequent cultivation of 
eye tissue would increase the opportunity of finding viruses. 

Syverton: | agree with Dr. Pomerat. It is essential, if the pathogenesis and 
significance of the ocular lesions under study are to be understood, that eye tis- 
sues must be employed for cell culture as well as for pathology. The latter is 
important, but little can be learned positively concerning the significance of a 
hypothetical virus in any given ophthalmologic case unless cultures are made. 
These cultures should include not only cell extracts but, perhaps more important, 
whole cells for growth in vitro. This latter approach is another means for elicit- 
ing evidence of a latent or inapparent virus infection. 

In reference to Dr. Rich’s observations, I should like to ask whether he re- 
ealls the immunologic reaction or phenomenon distinct from the Arthus and 
Shwartzman reactions in which antigen and antibody introduced independently 
localized in tissues to produce a chronic inflammation. I believe this reaction 
was suggested some years ago as a possible causative or provocative mechanism 
in ulcerative colitis. As I recall, this approach was tested experimentally in dogs 
by the introduction of an injurious agent first and subsequently by either anti- 
gen or antibody independently or even concurrently with production of a degen- 
erative inflammatory response. Have you had similar experience? 

Is there any evidence that corticosterone therapy serves as a provocative agent 
for release of latent herpes virus? 

vich: I am not familiar with those experiments. Was the antigen and the anti- 
body introduced into the blood stream? 

Syverton: As I recall, either antigen or antibody or both were introduced into 
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the blood stream. For example, if antigen was injected into tissues, anti!ody 
would be injected intravenously or vice versa. Moreover, with previously in) \ured 
tissue, the provocative stimulus moved into the damaged tissue from the | ood 
stream gives rise to an acute reaction. I do not recall the name of the man ‘Jen- 
tified with this reaction. 


Rich: Do you mean the Auer phenomenon? 

Syverton: Yes, that is it. 

Rich: Auer did that years ago. He showed that if you produce a moderat+ in- 
flammation of one ear of a rabbit that has been sensitized to a foreign protein 


and then introduce the protein into the circulation, hemorrhagic necrosis of that 
ear occurs whereas the other ear remains normal. I think that what happens is 
simply that the protein antigen escapes with the inflammatory exudate fron: the 
blood stream into the inflamed area and is localized there in greater concei\tra- 
tion than elsewhere. It is known that soluble and even particulate substances 
will localize from the blood stream in inflamed tissue in that manner. Vaccine 
virus, for example, if introduced into the circulation, will escape with the in- 
flammatory exudate produced by even a mild irritation such as that produced 
by shaving an area of skin and will localize there and produce a lesion. 

Syverton: I am glad to learn of your experience. Was it the result of an anti- 
gen-antibody reaction? 

Rich: Oh, yes. The hemorrhagic necrosis in Auer’s experiment is the result of 
an antigen-antibody reaction. It is really an Arthus phenomenon produced by 
the concentration of antigen at the inflamed site in the sensitized body. The anti- 
gen is thus brought directly into contact with the antibody in the tissues at the 
site, and the damage results from the interaction of antigen and antibody. If 
you inflame an area of the wall of the stomach or intestine of a sensitized ani- 
mal, instead of the ear and introduce the antigen into the blood stream, the re- 
sulting necrosis could well produce an ulceration. 

Uhr: If I remember the Auer phenomenon, Dr. Syverton, rabbits were sensi- 
tized to foreign proteins and at the time that they had circulating antibody were 
usually given an enema with a concentration of formalin just below that which 
would cause primary ulceration. In this damaged intestinal tract, the antigen 
was then introduced locally resulting in the development of focal inflammatory 
reactions which looked like Arthus reactions. 

Syverton: I should like to ask another question, a question concerned with the 
possible relationship of viruses of the influenza group to uveitis. Is there evidence 
that a soluble toxin similar to that derived from Rickettsia occurs in influenza 
virus infection to give rise to a reaction such as demonstrated by your slides? 
In other words, is there any relationship between active virus influenza infection 
and uveitis? 

Hogan: Yes. I think that Dr. Woods could answer that. 

Woods: We have been interested in that because, as you may remember, Cavara 
and Bietti® divided viruses into three groups: those which propagate in the an- 
terior chamber, cause uveitis, and can be recovered; those which are completely 
innocuous and cannot be recovered; and those which, when injected into the 
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eye, cause a definite low grade iritis, but the virus can never be recovered from 
the .nterior chamber. Thygeson and associates*® in a recent paper, suggested 
that influenza belonged to this latter group. They suggested that these viruses, 
such as the influenza virus, when injected into the eye cause a low grade iritis 
which disappears in a few days; the eye clears up, and one can never recover the 
viru~ from the anterior chamber. That is probably an allergic or toxic reaction. 
Dr. \laumenee and I observed a very interesting fact in this last epidemic of 
Asin) ‘“flu.”? One patient came in with a low grade iritis. Nothing could be found 
on examination. We watched him carefully and in about four or five days he 
developed a beautiful influenza. He recovered. We then proceeded to examine a 
gre! Many patients who were convalescing from this Asian ‘‘flu,’’ and we found 
evidences of a quiet, nongranulomatous iritis—a dozen times or more. What we 
found, in a tremendously high percentage of them, were small, fine cell deposits 
on the posterior surface of the cornea. The patients had subacute, asymptomatic 
nongranulomatous iritis, following this particular epidemic. 

The chamber was never tapped, and the virus was never recovered from the 
eye. The only experimental work we have on this point is the work of Cavara 
and Bietti® in which the influenza virus was injected in the eye but could not 
be recovered although the animals developed a quiet iritis. Dr. Thygeson and 
associates*? suggested that this was probably due either to an allergic action, 
hypersensitivity to the virus, or an irritant toxic reaction. 

Epstein: Relative to the suggestion that there is a great potential in saving eye 
tissue for virus culture, I wonder whether Dr. Hogan would tell us something of 
the experience of his group, which has been attempting viral isolation from the 
material received. 

Hogan: We have been receiving eyes, not the most desirable ones, that have 
been shipped from various parts of the country unfixed. We have been attempt- 
ing cultures from these eyes and also from aqueous, aspirated vitreous humor, 
and aspirated subretinal fluid in certain types of uveitis. Most of the tissues and 
the fluids have been cultured on almost every conceivable cell line you can im- 
agine—fibroblasts and epithelial cells, as well as eggs and experimental animals. 

In addition we have developed cultures of uveal tissue obtained from Eye 
Bank eyes. From this tissue, pigment cells, fibroblasts and macrophages develop. 
Inoculation of this type of tissue culture with suspected tissues and fluids has 
been carried out. We have not been able to unmask any virus from such tissues 
regardless of how fresh they are. 

Woods: But in none of these eyes that you examined or the eyes in which you 
had any reason to suspect herpes did you find inclusion bodies? 

Hogan: No, but we have had a moderate number of eyes which we have taken 
care of ourselves, and we had good reason to suspect herpes infection or some 
other type of viral disease. We have not been able to isolate anything, however. 

Woods: But herpes virus has been isolated by others? 

Hogan: Yes. I think that some of Cavara’s*® cases are open to question and 
that Hobson’s work is, also. 


Maumenee: I would like to know whether it is easier to isolate a virus by grow- 
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ing a piece of tissue from a supposedly infected area in tissue culture tha. by 
inoculating the ground-up tissue into an already established line of tissue cul ure, 

Syverton: It is important and common practice for the better virus laborato- 
ries to use as routine both ground-up tissue in suspension and intact cells i: at- 
tempts to isolate unknown virus. The intact cells are used (1) as explants on a 
thin plasma matrix, (2) as cells dispersed by trypsin for transfer to glass, or 
better, (3) overlying a feeder layer of metabolizing cells. We know that viruses 
such as the viruses of cytomegalic disease, herpes zoster and varicella are liniited 
to an intracellular habitat in actively propagating cells. Virus is not found in 
the supernatant fluid of such cultures. 

Maumenee: You can grow two types of cells in the same tissue culture? 

Syverton: If they are capable of multiplication, yes, indeed. 

Rich: Just to complicate this rather simple field, is it not conceivable that 
these rather extensive inflammatory-necrotic lesions in which the inclusions are 
found are really produced by something other than the virus? That is, considering 
the known tendency of foreign proteins, bacteria and viruses to escape from the 
blood stream at inflamed sites, may not the presence of virus inclusions in these 
lesions be the result of a chance viremia in a patient who has a necrotizing-inflam- 
matory process caused by some other agent? Mrs. Foerster, have you ever seen 
intranuclear inclusions in association with any other lesion of recognizable 
etiology? 

Foerster: No, but I have wondered about it in that adult case. Although the 
ocular inflammation had been going on for two years, the necrosis of the retina 
seemed very recent, and that is where we found the inclusions. I could not quite 
explain it. 

Rich: | asked this particularly because in the cytomegalic disease, in other 
organs where the inclusions occur, inflammation is conspicuous by its absence. 
The virus does not seem to be one that tends to produce such marked necrosis 
and inflammation as Mrs. Foerster has shown us in the eye. In the lung or in the 
kidney or in the liver there is virtually no inflammation at the sites where inclu- 
sions are found. 

Foerster: In cytomegalic disease, that is true, but, apparently, some others do. 

Rich: Oh yes. Others do. 

Foerster: They are not all exactly alike. 

Zimmerman: This same observation has been made with regard to toxoplas- 


mosis; so frequently, the lesions in the eye have a much more conspicuously 
granulomatous inflammatory component than is observed in other parts of the 
body with toxoplasmic infection. 


Braley: Again, in the eye the Toxoplasma is found many times in the necrotic 
tissue, and the inflammation actually is at a little distance away from that ::rea. 

Foerster: Frenkel and Jacobs,” I believe, tried to explain that on the basis of 
the release of pigment. They thought it was reaction to the pigment. But I do not 
think that argument holds up too well, because we frequently find rele: sed 
pigment without a marked granulomatous reaction. There seems to be more to 
it than that. 
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Epstein: May I ask, does one speak of herpetic lesions as one speaks of toxo- 
plasinie lesions, that is, as a descriptive term? Does the evidence establish viral 
etiology in any of these, or are we in the same situation that applies to Toxo- 
plasma as the etiologic agent in most cases of clinical toxoplasmosis? I am trying 
to fiud the basis of the viral etiology and how solid this basis is from attempts at 
cult wing viruses and the specificity of the pathology. 

F erster: Do you mean, in calling these lesions with inclusion bodies viral 
lesions? I just do not know of anything but virus that causes inclusion bodies. 
Do vou, Dr. Syverton? 

S verton: No. I was going to ask Dr. Braley whether he thinks a herpetic 
uveitis comes into this. 

B-aley: I have some pictures of what I would call clinically herpetic uveitis. 
It is usually a nongranulomatous lesion in that it does not have large lardaceous 
depusits. 

Pomerat: While Dr. Braley is looking for his slides, may I ask whether some- 
body here is acquainted with what is going on in electron microscopy in this 
field? Has any work been done? 

L:opold: Dr. Hogan has a group in California that is working with electron 
microscopy, but I do not know that they have gotten to the uveal tract as yet. 

Foerster: They are still in the normal filtration angle. 

Pomerat: We have been surprised to find in tissue cultures of brain a very 
large number of highly suspicious things that we did not see with the other 
methods that we have been using. The sectioning of tissue cultures for electron 
microscopy again challenges us, even though we did not provoke a frank viral 
eytopathology by culturing. 

Syverton: Any cytologic change observed in cells in culture is suspect of virus 
infection and should be subject to transmission experiments to learn whether 
an unanticipated virus infection is present. Did you attempt to recover a virus? 

Pomerat: We have not gone that far. However, the report that came from 
Stanley’s laboratory” at the Federation meetings indicated that even with 
polio, when they were quite sure that there was infection, they often did not 
find the organism; and, conversely, we often find suspicious things without being 
able to transmit it. Failure, again, does not mean that there is no virus there. I 
think we have to be on guard about it, because these are not easy tricks. 


Leopold: Do you think the use of steroids increases the incidence of herpetic 
keratitis? 


Braley: I do not know. I do not like to blame the steroids. There is no doubt 
in my mind, however, that steroids may increase the secondary infections in 
herpetic keratitis. 

Hogan: Do you think that the virus has changed in virulence, that is, the 
herpes virus? 

Braley: Not as indicated by injection in mice. This is our only test of virulence 
of the herpes virus. 

Dunnington: Have you seen a herpetic iritis without a corneal involvement? 

Braley: Not what I would call a herpetic iritis without corneal involvement. 
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Leopold: Have you seen the iris improve without the cornea getting worse wider 
steroid therapy? 

Braley: Yes, possibly. The iritis gets better, but certainly the cornea gets wi rse, 

Syverton: Is there evidence that corticosterone used for steroid therapy ac's as 
a provocative agent for release of latent herpes virus? 

Leopold: We have seen patients who have been on steroid therapy for ciher 
disorders, such as allergic conjunctivitis, develop a herpetic lesion in the cornea 
five days after the onset of local steroid therapy. 

Syverton: If one can extrapolate from experience with other virus infections, 
steroid therapy is an effective means to demonstrate virus often without evidence 
for an inflammatory response. 

Braley: I have one patient who takes cortisone for a very mild allergic con- 
junctivitis. After just about three days on cortisone she will develop a noninflam- 
matory dendritic figure on her cornea. All you have to do is discontinue the 
cortisone, and this dendritic figure will disappear in about three days. I have 
repeated this now three times. Certainly I would say this represents a latent virus. 

Syverton: Have you recovered the herpes virus from her? 

Braley: Yes. 

Woods: Dr. Hogan, if I remember correctly, you reported several cases of 
iritis that developed after herpes keratitis. 

Hogan: We have at least a half dozen cases in which the patient will have 
corneal disease during one period, and then with the next attack, perhaps six 
months or a year later, will have a very acute iritis. Six months after that he 
will return with a corneal lesion, and in six months, again, an iritis. These condi- 
tions are always in the same eye and alternate between corneal disease and iritis. 

Woods: You recovered the virus from the cornea. Did you ever recover it in the 
aqueous? 

Hogan: No. 

Maumenee: Do corticosteroids affect the clinical course of herpes labialis? 

Syverton: That was the point of my question. I know that cortisone reveals 
virus infection by dispersion in the animal body and by facilitating isolation 
of virus from blood and tissues. This statement is based on my observations 
in demonstrating polio virus in Cutter vaccine. Treatment with cortisone did 
not change the inherent virulence of virus. My question of the clinicians present 
is: Does corticosteroid therapy activate latent herpes so as to result in herpetic 
lesions? 

Maumenee: We think that it does in the cornea, but how about the latent 
herpes of the lip? 

Cogan: I wonder whether you are giving the right impression, that it does in 
man. Dr. Thygeson told me that it does so in rabbits. In man it must be very 
infrequent, in view of all the people who are getting large amounts of corti-one 
now, and the rarity with which one sees herpetic keratitis as a complication. It 
must be very unusual. 

Braley: Yes, but not all of these people are examined with a slit lamp, and 
these eye lesions are asymptomatic. You have to look at them with a slit |.mp 
in order to see the dendritic figure. 
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| eopold: I think that there may be a difference between systemic steroid and 
| steroid administration which has not been established as far as corneal 
ions are concerned. Dr. Cogan, have you not seen cases of local steroid therapy 
‘+h have activated or initiated herpetic keratitis? 
gan: I guess so. We have interpreted it as such, and there is a general belief 
that is the case. 
opold: I have been impressed, on the other hand, by systemic steroids being 
ciated with an episcleritis that has developed during this form of therapy. 
gan: At the moment, I do not recall any patient getting steroids who has 
sent to me because of an eye lesion that has developed from systemic 
iid therapy. 
aley: It is a very interesting point that people on large doses of steroid get 
ry severe, almost necrotic type of scleritis or episcleritis. 
ogan: I would like to ask Dr. Syverton a question. Did you not have a fair 
nuniber of cases of influenza, or a similar infection in your area this past winter? 

Syverton: We had many cases diagnosed as influenza and a great many Echo 9 
infections this past summer and Coxsackie B 5 infections in the summer of 1957. 

Hogan: Did you have any cases in which you had iritis or eye involvement ? 

Syverton: No, but I would not know. 

Hogan: I have seen cases that I was sure were due to influenza or an agent 
similar to that. We have no serologic proof of the existence of the influenza. I 
have attributed it to influenza, but I do not know of anyone who has really 
pro\ ed it. 


Woods: We have positive titers on those cases I told you about. 

Hogan: Did you have paired serums? 

Woods: The serums were run against the available influenza viruses. 

Hogan: But did you have paired serums on those? 

Woods: There were two submitted, I remember, which were paired, which 
showed a rising titer. I think there were paired serums on one other case, but 
maybe only on those two. 


Leopold: Mrs. Foerster, would you go on with your slides? 

Foerster: The list of organisms which have been found in endogenous intra- 
ocular granulomatous or potentially granulomatous lesions includes tubercle 
and leprosy bacilli, Treponema, fungi, Cysticercus, nematode larvae, Toxoplasma 
and viral inclusion bodies. Again I am using “‘granulomatous” in the sense that 
epithelioid cells are present or could be. The tubercle bacilli have been found 
Within the eye, and as far as I know, only in the presence of the systemic diseases 
and usually in the caseating lesions. If any of you have found them in cases in 
which there was not evidence of systemic disease, I would like to be corrected. 
Leprosy bacilli and some of the fungi have been found in eyes removed at autopsy 
from patients dying with the systemic disease. The same is true of congenital 
toxoplasmosis. 

We have discussed Treponema pallidum. I showed you the only two cases that 
I know about in which the Treponema have been demonstrated within the eye. 

As far as Cysticercus is concerned, this is usually confined to more tropical 
regions and is rare in the United States. The same is true, of course, of Oncocerca 
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volvulus. Clinically, Ascaris and Thelazia californiensis have been found, : 
lastly, californienses have been observed in the eye in the United States 
sometimes removed at operation. Nematode larvae comprise a large grou): of 
cases, usually in children in the early school or preschool ages, although we |iad 
one case at the Armed Forces Institute of Pathology in an adult. The geoura- 
phic distribution of nematode larvae is fairly wide. We have seen several c:\ses 
in California and a lot from the Southeast and from the Middle West, and |! 
member one instance of a child from Wyoming County, New York, who had 
never been out of the county. 

These did create a tremendous diagnostic problem, clinically, and still might 
do so. Most of the eyes were enucleated with a diagnosis of retinoblastoma. ‘The 
patients were asymptomatic, and the first presenting symptom was a white 
reflex in the pupil, as it is in retinoblastoma. When no tumors were found in these 
eyes they ended up in the pathology files as either pseudoglioma or Coats’ disease. 

Cogan: What was the organism found in Wyoming County, in New York State? 

Foerster: | am not sure. It was a nematode larva. Chitwood examined these 
eyes and the larvae that we found in them. He thought that they were hookworm 
larvae, probably the dog hookworm. On the other hand Faust and Nichols identi- 
fied the larvae as Toxocara canis, the dog Ascaris. I do not see why they always 
have to be the same, really. These are definitely larvae and not the adult worms, 
and they are difficult to find. I do not know of any ease in which they have been 
found on the first sections. You really have to hunt for them in serial sections. 
They are very small and sometimes there is only one in an eye. 

Toxoplasmosis has been very thoroughly discussed, and so have viral inclusion 
bodies. 

Among the fungi, Blastomyces, Candida, Mucor and Cryptococcus have been 
found. There has also been one case of Coccidioides and one of an unidentified 
fungus, probably Aspergillus but possibly Cephalosporium. These infections were 
all endogenous. Blastomyces, Mucor, Candida and Coccidioides have been found 
in eyes of patients with the systemic disease and, so far, have not created any 
great diagnostic problem. The eyes were removed at autopsy. There is one case 
of Cryptococcus at the Armed Forces Institute of Pathology in which both eyes 
were removed at autopsy from a patient who died with malignant lymphoma. 

There have been two very interesting cases of Cryptococcus infection at the 
Armed Forces Institute of Pathology, in which both the eyes were removed from 
asymptomatic patients of about 70 years of age, and the diagnosis of Cryptocoe- 
cus infection was not made clinically but on pathologic examination. 

Zimmerman: When you say “‘asymptomatic,”’ do you mean apart from the eyes? 

Foerster: | mean apart from the eye. The lesion was unilateral in both czses, 
and the cause unsuspected clinically. 

Halbert: Do you find large numbers of organisms microscopically in these 
eyes? I was just wondering how easy it would be to miss those in culture. for 
example, and I suspect that many people do not attempt to culture the fungi, 
even when they do aqueous taps. I was wondering whether they are preset in 
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large numbers, first of all, and, secondly, whether attempts have been made to 
culture them from patients with granulomatous uveitis. 
oerster: In the cases in which we found fungi, the fungi have been abundant 
anil, of course, at the Proctor Laboratories now, Dr. Hogan has a registry of 
u\ itis. We are getting eyes that have not been fixed, so that cultures are always 
at'empted. So far, we have not found any endogenous fungus infections. But 
t does not prove that we will not. They will probably turn up, sooner or later. 
‘his is a case of probable Aspergillus infection that Dr. Zimmerman gave 
last week. The patient had acute endogenous endarteritis and had been 
ted with corticosteroids. Branching, septate fungi were found in the eye. 
immerman: In regard to Dr. Halbert’s question, although the mycotic 
‘anisms could be seen in large numbers after special staining, were they not 
- easily missed with routine stains? The organisms, even in retrospect, were 
cult to find without special stains. 
Foerster: Yes, | think that is true. 
Zimmerman: With special stains, as you say, they can be found in large num- 
be! *. 
(ogan: That was not so with my case of endogenous Aspergillus infection. 
The organisms were striking in ordinary hematoxylin and eosin preparations. 
Foerster: | think frequently you have an impression that fungi are present 
but cannot be sure without special stains. 
Ehrich: Was the Aspergillus case treated with cortisone alone or with both 
cortisone and antibiotics? 
Zimmerman: With both. 
oods: Do you ever get any actinomycosis cases? 
Foerster: | have not seen any endogenous actinomycosis. 


Leopold: Did Harley and Wedding*® report a case of actinomycosis that they 
had from which they recovered the organism? 


Hogan: Yes, from the spinal cord. 

Leopold: Not the eye fluid? 

Hogan: No. 

Voods: We have had one case from which we recovered Actinomyces. 

Foerster: Was it endogenous? 

Woods: Yes. 

Hogan: Dr. Ehrich, I was interested in your comment. Did you say you saw 
Aspergillus infections in association with corticosteroid therapy? 

Ehrich: We have seen in our hospital in recent years a moderate number of 
cases of systemic sepsis from Candida and also an occasional case of aspergil- 
losis in patients who were treated with both corticosteroids and antibiotics. We 
believe that the antibiotics kill the bacterial flora, which usually keep the fungi 
under control. If you then give corticosteroids, they prevent phagocytosis of 
these fungi, so they can proliferate and eventually cause general septicemia. I 
would not be surprised if they did affect the eye as well. 

Zimmerman: However, most such cases have been in people who have been 
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Fic. 47 


quite sick from some other complicating disease, particularly the lymphomas 
and leukemias.” In this particular case the patient was well except for this one 


eye lesion. She did not die; the specimen was obtained surgically, not at autopsy. 
Cogan: It is remarkably similar to a case that I reported, that of a 70-year-old 
woman who was otherwise entirely well. 


Foerster: ¥igure 47 illustrates a lesion; it shows the infiltration of the choroid 
by lymphocytes and plasma cells. There is also a mass of material, containing 
some polymorphonuclear leukocytes, beneath the retina which was markedly 
necrotic. A mucicarmine stain, which stains the capsules of Cryptococcus, but not 
of Coecidioides or Blastomyces, shows the subretinal mass to be composed al- 
most entirely of Cryptococcus (Fig. 48). Figure 49 is a recent case from the Armed 
Forces Institute of Pathology, in which there is a vitreous abscess with retinal 
detachment. The patient was treated with steroids. 

In Figure 50 are the branching, septate mycelia within the vitreous abscess. 
This is a periodic acid-fuchsin stain. 

Leopold: In what percentage, roughly, of the eyes that you have examined 
have you been able to demonstrate an organism in the uveal tissue? 

Zimmerman: Your question, Dr. Leopold, is a little misleading. You ~aid 
“finding organisms in the uveal tract.” 

Leopold: Or the retina. 
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Zimmerman: Most of the organisms in most of these instances are in places 
other than the uvea. 


Foerster: In a survey, at the Armed Forces Institute of Pathology, of 442 intra- 
ocular, endogenous, granulomatous lesions we had found organisms in 136 of 
the 442 eyes. Ten eyes contained tubercle bacilli. Nine of them were from patients 
with known systemic tuberculosis, and in one case we did not have an adequate 
clinical history. There were 27 eyes, a collection from the Culion Leper Colony, 
which contained leprosy bacilli. The two eyes in which we found Treponema 
pallidum have been discussed. There were 10 fungus infections. The helminth in- 
fections included two by Cysticercus. The other 28 were by nematode larvae. 

There were 57 cases of toxoplasmosis: 2 were of the congenital type—infants 
died with toxoplasmosis—and the rest were the adult type. In 306 cases organisms 
were not found. 

Silverstein: Do you think that the organisms were there, in many of them? 

Foerster: 1 do not know. I think that they were present in some lesions. In the 
case of suspected nematode larvae, in going back over the old cases we did not 
have the material in every instance to do serial sections. These are import:.nt. 
There was one eye from which we prepared 2300 serial sections; we found one 
larva in one of the sections and did not find anything in the other 2299. 

Maumenee: In your cases of toxoplasmosis, were not a number of the «yes 
obtained from soldiers who had had previous ocular injuries? 
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erster: Yes. I was talking to Dr. Hogan about that before I left, so I kept 
quiet instead of saying something about it. I think that there are two 
gs that may happen. One is that with an injury, you may have a little 
orrhage which may reactivate these organisms in a pseudocyst; they may 
i little extra nutrition or oxygen and break loose. Then, as Dr. Hogan said, 
» eyes were those of patients who, perhaps, had had toxoplasmosis from 
icy but they did not see very well with the previously infected eye, and so 
eye was subjected to injury. Aside from that, I have no explanation. 
‘aumenee: Is it not also true that in old damaged eyes, when there is a 
eremia, occasionally this causes a metastatic uveal infection? May this not 
he reason why Toxoplasma became localized in this area of injured tissue? 
erster: I do not really know. I believe that you cannot relate these cases of 
plasmosis to injury any more than you can relate neoplasms to injury. 
opold: How often do you find organisms in normal eyes in patients without 
ulomatous inflammation? 
erster: In eyes without? I never have. 

Leopold: You always have a reaction? 

Hogan: Do you mean autopsy eyes? 

Leopold: Yes. 

Ehrich: You mean by microscopic observation. 

Li opold: Yes. 

Foerster: Well, if you culture autopsy eyes, you are very apt to be dealing with 
a contaminant. 

Leopold: No, I mean histologically. 

Foerster: I have never seen them histologically, no. 

Smelser: Is it fair to answer in this way? I cannot imagine that one would study 
2300 sections of a normal eye as you did of an abnormal one. If you did not 
examine as many sections of the normal eye your chance of finding organisms 
was less. Would it not be proper to qualify the statement that organisms were 
not found in 306 cases? Perhaps it could be stated that organisms were found in 
136 cases and that an equally thorough search of 306 cases was fruitless. 

Foerster: | was about to clarify that to a certain extent. On a pathologic basis, 
some of these were suspected of being nematode larvae infections, some of them 
were suspected of being toxoplasmosis. Even in the toxoplasmic chorioretinal 
lesions, we do not find Toxoplasma in every section. Frequently, in some lesions, 
we have looked through a number of sections to find the organisms, and we did 


not always have the material for a complete search. These were old eyes; they 
had been around for a long time, and a lot had been done with them before this 
study was undertaken. 


Then, there were other unknowns, and we are still working on those. 

In addition, many of these eyes were embedded in celloidin and had been 
kept in aleohol for a good many years; you certainly could not find tubercle 
bacilli in such eyes. Some of the lesions were partially healed, and the organisms 
may have disappeared. 

Maumenee: 1 should like to go back for a moment to Dr. Leopold’s question 
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and ask for help on this from Dr. Rich or Dr. Woods. Did not Friedenwald ind 
Rones® find organisms in the choroid in eyes with septic choroiditis obtai ed 
from patients who died from a bacterial infection? 

Rich: I do not think so, no. 

Foerster: I am sure that Friedenwald and Rones did not find organisms. 

Zimmerman: Those were little lymphocytic foci, not granuloma. Did not the 
group of 306 also include granulomatous lesions in which you had no right to ex- 


pect organisms? For example, sarcoidosis was not deleted from this study wa- it? 

Foerster: No, it was not. But sympathetic ophthalmia was. Sarcoidosis was 
not, but how do you know that sometime we might not find organisms in «ar- 
coidosis? Perhaps we have not looked for them hard enough. 

Zimmerman: At least, the conventional concept of sarcoidosis is that it is a 
disease of unknown etiology; hence no demonstrable organisms. 

Cogan: I think it is remarkable that you could determine the etiology in as 
large percentage of them as you did. 

Foerster: There is one thing you must remember—these statistics give very 
little indication of clinical incidence. In the first place, very few eyes with uveitis 
come to enucleation, and then, some of these lesions are old, and we would not 
expect to find anything in them. Then, of course, tubercle bacilli are hard to 
find. For instance, it is almost impossible to find them in celloidin sections, and 
most of our old cases were embedded in celloidin. The same is true of spirochetes, 
whereas Toxoplasma can be easily recognized if they are there, in hematoxylin- 
eosin sections, whether celloidin or paraffin. With the nematode larvae you have 
to do serial sections, but you can do those on celloidin or paraffin material. 

Woods: I am reminded of a remark made by Axenfeld®® in 1907, when ap- 
parently he was using paraffin sections. He said quite casually that typical tu- 
bercle bacilli could be found in all tuberculous eyes. That was just a casual 
remark. That was back in 1907. 

Rich: It was a very casual remark. 

Cogan: Mrs. Foerster, you said that most of these worms were filed under 
Coats’ disease. Now that you have identified the worms, can you distinguish 
the Coats’ disease cases immunologically? 

Leopold: Would you define Coats’ disease? A lot of people here may not know 
it. 

Cogan: The clinician’s concept of Coats’ disease is that it is an entity in young 
people, apparently not inflammatory, in which there is a mass of white material, 
chiefly beneath the retina and in the retina, associated often with telangiectatic 
changes in the retinal blood vessels. To the pathologist, the same entity is repre- 
sented by massive macrophages, a sort of histiocytic-like reaction beneath the 
retina, with large foam cells and the like. According to Dr. Reese” change~ in 
the blood vessels with formation of material that stains with periodic acid Schiff 
are the primary abnormality. Mrs. Foerster said that these had been classified 
as Coats’ disease in the files of the Armed Forces Institute of Pathology. 

Foerster: No, I did not say that. I said that they had been classified as ei! her 
pseudoglioma or Coats’ disease, and, as far as Coats’ disease is concerned, mny 
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TABLE 4 


Etiologic Factors in 32 Cases of Infectious Endophthalmitis 


Factor No. of Cases 
To oplasmosis 14 
Ne: atodiasis 12 
Leprosy 3 
Tul erculosis 3 
Cr\ ptococcosis. . 1 
TABLE 5 


Diagnosis in Cases of Endogenous Granulomatous Inflammation 


Etiologic Etiologic Etiologic 
Pathologic Diagnoses Diagnosis Diagnosis Diagnoses Totals 
Established Presumptive Unknown 
Nematodiasis 12 12 0 24 
Toxoplasmosis 14 8 0 22 
Cryptococcosis 1 0 0 1 
Leprosy 2 1 0 3 
Tuberculosis 3 3 0 6 
Sarcoidosis 0 0 4 4 
Phacogenic endophthalmitis. . 0 0 5 5 
Brawny scleritis and scleromalacia 
perforans 0 0 4 4 
Unclassified granulomatous inflam- 
mation 0 0 19 19 
Totals 32 24 32 88 


of these eyes did have the large foam cells which you often see associated with 
hemorrhages beneath the retina. On the other hand, there are a good many eyes 
that have the same appearance in which we have not found worms and which 
apparently did not have worms in them. 

Cogan: In other words, those in which you did not find worms would have 
looked like typical glioma? 

Foerster: Some of them had been classified as Coats’ disease and a lot as pseudo- 
glioma, which simply means that they looked like glioma (retinoblastoma) 
clinically, but were not. 

Syverton: Did you not find Trichinella in any of these? 

Foerster: No. These were all nematode larvae. This is the last slide (Table 4), 
and it is one that was prepared on a survey that was done by Dr. Zimmerman.” 

Zimmerman: This tabulation was prepared for the Pan-American meeting in 
Santiago (Table 5).% 

Foerster: This covered a year, did it not? 

Zimmerman: No, it was a five-year period. There were 88 cases of granuloma- 
tous inflammation in a five-year period; the total population was 5843 cases; in 
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other words, there were 88 cases of granulomatous inflammation in a serie~ of 
5843 enucleated eyes. Out of the 88, a positive diagnosis was made in 32 ¢: ses 
and a presumptive diagnosis in 24 others. In addition to 32 cases in which 
organisms were found, there was approximately an equal number in wich 
we thought that a clinicopathologic diagnosis could be made, although wit}.out 
etiologic proof. That group would include such things as toxoplasmosis with the 
typical lesion but without demonstration of the organisms; nematodiasis with 
the typical lesions but in which the serial sections did not reveal the worm: or 
where it had been so completely disintegrated that remnants could not be found. 
In this group we also included cases of sarcoidosis, lens induced uveitis folloy ing 
spontaneous rupture of cataracts, and rheumatoid granulomas. In other words, 
of the 88 cases, four-fifths of them, we thought, provided either proof or fairly 
strong circumstantial evidence as to what the basic disease had been; but for the 
remaining fifth of the cases, we had no conceivable idea as to their etiology. That 
included the particular entity of ‘‘solitary tubercle” that you referred to a while 
ago. 

Foerster: Do you have some comments to make on the fungus lesions? You 
made a very special study of those. 

Zimmerman: I do not like to include those in this discussion, actually. Most of 
them are acute suppurative lesions and most of the ones that we have been see- 
ing have been secondary to perforations of the eye, either postoperative or post- 
traumatic. That is a different problem, and I do not think that we should get 
into that here. 

Leopold: Is it clear to everybody how you can make this pathologie diagnosis 
without finding the organism, so you can differentiate toxoplasmosis from other 
causes of granulomatous uveitis? 

Zimmerman: You will recall the typical lesion that Mrs. Foerster described a 
little while ago. When you see that very typical lesion, even though you cannot 
demonstrate the organism, you have strong presumptive evidence that it is due 
to toxoplasmosis, because the lesion is so distinctive in its highly characteristic 
form. 

Leopold: Was this not also true of tuberculosis previously? 

Zimmerman: Yes, but I do think the so-called tuberculoid lesions of all sorts 
include a very broad spectrum of granulomatous lesions. I think that this toxo- 
plasmic lesion is much more distinctive than the gamut of things that have been 
called tuberculosis. 

Foerster: I agree with that. 

Zimmerman: Then, of course, another group thinks that sarcoid is another 
example. I do not believe that, on the basis of any one particular lesion, the 
pathologist is justified in making a diagnosis of sarcoidosis, but in the group that 
I was referring to, we had multiple, discrete, noncaseating epithelioid tubercles 
in the eyes of patients who showed other clinical evidence of sarcoidosis, suc}: as 
bilateral symmetrical hilar adenopathy, cutaneous lesions, negative tuberculin, 
and so on. I was not speaking of making a diagnosis solely on the basis of ‘he 
histopathologic characteristics of a given lesion. 
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| opold: Dr. Berens, would you care to comment on how easy it is to make the 
diavnosis of these definite entities clinically? 

Lerens: | think that we were told this morning by Dr. Silverstein exactly how 
goo! we were at making a diagnosis clinically. You just cannot make it in the 
majority of cases; diagnoses are mainly presumptive. Unfortunately, therefore, 
our treatment is mainly nonspecific. I hope the immunologists will tell us how 
vaccine and tuberculin desensitization works. In my hospital days, I gave enough 
tub: reulin to float a battleship, and I do not believe that most of the patients 
had tuberculosis. I have also given a great many vaccines, and I believe and 
have stated repeatedly that their action is probably mainly nonspecific. It is 
work similar to that which Mrs. Foerster has done that gets us somewhere in 
this field. I hope that we will have more of this type of basic work and that this 
meeting will stimulate many in this outstanding group of men and women to help 
us i the endeavor to prevent blindness from uveitis. 

Lvopold: Dr. Woods, what is your feeling about making these clinical diag- 
host 3? 

lV veds: I was talking to Dr. Coons about that just a minute ago. Dr. Hogan 
and I are not too far apart. He thinks that in toxoplasmosis he can make a 
presumptive diagnosis in a certain percentage of his cases. He is taking both the 
granulomatous and nongranulomatous group together in reaching this figure. 
Our figures of incidence are based on a consideration of the granulomatous cases 
only. In this group we can make the presumptive diagnosis of toxoplasmosis in 
30 per cent of them. In tuberculosis, as Dr. Berens pointed out, we used to be 
very generous in our attitude toward it. First we have taken brucellosis and 
sarcoidosis out of the tuberculous group, and now we have taken toxoplasmosis 
out of it. Then, we have instituted a therapeutic trial with streptomycin, PAS 
and isoniazid, and if those patients do not respond, we take them out of the 
tuberculosis group. As a result we have reduced our tuberculosis group from 
about 70 per cent to around 20 per cent. 

If we take the granulomatous cases alone, and attribute 30 per cent of those 
to toxoplasmosis (which is about Dr. Hogan’s figure), we can add another 20 or 
25 per cent to our diagnosis on the basis of the clinical appearance of the eye, 
the elimination of other factors, and on the favorable response to specific anti- 
bacterial therapy. Then we can pick up the odds and ends—sarcoidosis and bru- 
cellosis, an oceasional case of spirochetosis, leptospirosis, and so on—and we can 
get our percentage of probable positive etiologic diagnosis in the granulomatous 
cases up to approximately 70 or 75 per cent. But this is only after making an 
exhaustive survey. If you are going to take in the possible histoplasmosis group 
which, I think, is the most important of all the fungi, although it is as yet an 
absolutely unproved clinical entity, you can get up to about 80 per cent. 

If you take the nongranulomatous uveitis which we are going to discuss later 

and I will point out the weakness of our diagnosis in that discussion—and if 
you accept bacterial hypersensitivity as a possible cause and treat it, you get 
another 50 to 70 per cent in which it is possible to demonstrate a hypernormal 
sensitivity and a favorable therapeutic response. That increases our over-all 
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percentage of probable diagnosis. But still, at best, there remains an unknown 
group of 25 to 30 per cent in both the granulomatous and nongranuloma: ous 
groups in which we cannot demonstrate a probable cause of the uveitis. 

I believe, if we divide granulomatous and nongranulomatous uveitis into the 
two groups, which can be done by the experienced ophthalmologist, that oi the 
granulomatous group in at least 70 per cent a probable etiologic cause cai: be 
demonstrated. But this is only a probable cause, not a positive one. As you -ay, 


we have no way of isolating the organisms and proving our diagnosis. However, a 
probable presumptive diagnosis can be made. 

If we have a specific therapy such as we have for tuberculosis, where we can 
prove in experimental animals that a favorable response follows treatment and 
get a similar response in clinical cases, then the presumptive diagnosis pays off 
and the patient has the benefit of any specific therapy which we have. I agree that 
the therapeutic agents we have for toxoplasmosis give some rather disappointing 
results and that there are so many poor ones that it is impossible to say that we 
really have an effective specific therapy. I do believe, however, that we are justi- 
fied in making presumptive diagnoses, which I believe we can make in 70 per 
cent of the granulomatous group. 

Silverstein: As an outsider, may I ask just what is the efficacy of the other 
types of treatment which you initiate on diagnoses other than toxoplasmosis? 

Woods: In the brucellosis cases, which, again, represent a presumptive diag- 
nosis, I think we have done rather well with the treatment. The vaccines of 
Foshay and coworkers!” have been quite efficacious in a great many of the 
chronic ones. Of course, I think that you should not use brucellin, because the 
treatment is worse than the disease. The reactions the patients get are often 
extreme. But with the sulfones we have repeatedly had results that were highly 
encouraging. 

As to toxoplasmosis, I am still shaking my head about it, but in tuberculosis, 
we have had tremendous and notable advance. With syphilis, penicillin therapy 
is very effective. We have had two or three cases of supposed histoplasmosis in 
the early stages which have apparently shown a remarkable response to ethyl 
ranillate. Dr. Becker says he has seen some good results with myostatin. I have 
not. It is hard to tell with histoplasmosis. Most of the cases of supposed histo- 
plasmosis get well by themselves after a half dozen or so bouts. 

Silverstein: Then, with the exception of tuberculosis, where it is admitted you 
are doing well with the treatment, are you in a position, really, to make your 
diagnosis mean something as far as the treatment of the patient goes? 

Woods: Yes, I think so. I think that the results in some of the cases have heen 
encouraging. I have just enumerated a good many of them in which the course 
of the ocular disease has been improved. There are a few cases of syphilis, of 
course, which are notoriously resistant to treatment, and a few cases of histo- 
plasmosis, not more than two or three. 

Leopold: How about leprosy? 

Woods: I have never treated a case of leprosy, so I know nothing abou' it. 
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[ have seen only one or two cases in my life. My knowledge of ocular leprosy is 
infinitesimal. 
aumenee: How about sarcoidosis? 

li vods: In sarcoidosis, yes and no. Shulman and associates!” are convinced of 
the efficacy of the corticosteroids in sarcoidosis, and, unquestionably, he has a 
gre! many cases in which under steroid therapy the lesions have melted like 
the snow before the summer sun. But after you stop the steroid therapy, I be- 
liev. the ocular lesions all recur. We have a half dozen cases of sarcoidosis which 
were definitely proved by biopsy, in which the patients have been treated in- 
tens vely with steroids. After treatment was stopped their ocular symptoms 
rea peared. In some instances after the patients were taken off the systemic 
steroid therapy, they were put on local steroid therapy, which can be continued 
more or less indefinitely without dangerous side effects. In these cases the im- 
provement has been maintained, and some of these patients remained free of 
oculr recurrences. 

Silverstein: We have heard that very few of the cases of uveitis come to enu- 
cleation and apparently, with the exception of the tuberculosis cases, the ability 
to make a diagnosis may not help as far as treatment of the patient is concerned. 
Iam reminded of the group of skin diseases which some of my clinical dermatolo- 
gist friends speak of, when I have had occasion to go to them with some minor 
lesions of the skin. They will look at it very carefully and go to the shop and 
give me some blue fluid and say, ‘Take this and come back in a week.’’ When 
Lask them what it is, they say, “‘We do not really know; it is probably a fungus 
but it may not be, so we will give you a fungicide. In 9 cases out of 10, it clears 
up in a week, anyway, so let’s hope it is a fungus and the fungicide does some 
good.” 

Woods: There are types of uveitis other than tuberculous that can be benefited 
by therapy. In the case of fungus infections such as cryptococcosis and histo- 
plasmosis, ethyl vanillate appears to be the most effective in experimental ani- 
mals and clinically. The usual regime is to begin with a dose of 15 to 30 gm. 
daily and slowly increase to 45 gm. Minimal blood levels of 20 mg. per ml. are 
necessary to produce any therapeutic effect. Blood levels of over 50 mg. per ml. 
are toxic. 

We have also had some good results in the treatment of toxoplasmic uveitis. 
Both Dr. Hogan and I believe that Daraprim and sulfadiazine have been of great 
value in the treatment of some of these cases. 

This indicates that in both the nongranulomatous and granulomatous types 
of uveitis, in many instances, you can help the patient a great deal. It is there- 
fore imperative that the doctor make every effort to try to reach an etiologic 
diagnosis. But by no means should the ophthalmologist fool himself when he is 
making a presumptive diagnosis into thinking that it is a positive one. He must 
realize that it is still almost always presumptive; what he can do is to bring all 
his diagnostic armamentarium to bear and so give the patient the benefit of any 
break that may be possible. 
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Maumenee: In defense of this method of treatment, Dr. Friedenwald usé:| to 
state: ‘*...the practice of medicine and the study of disease are two to/ally 
different matters. In the former we are faced with the necessity for imme: iate 
action based on the most likely supposition that we can deduce from our pr: -ent 
imperfect knowledge. In the latter we can inquire at our leisure, and wit!) full 
complement of scepticism as to just what is and what is not proven.” 

Silverstein: I would like to say that I did not mean this as a challenge requ. ring 
a defense such as you just gave. 

Epstein: Again as a nonophthalmologist who has an opportunity to hear the 
soul searching of the clinicians of the Proctor group, I get the impression, and 
I wonder whether it is correct, that a number of these specific diagnoses or pre- 
sumed diagnoses are based upon skin tests. I think that if the figure for a given 
skin test in the “healthy” nonuveitis population were compared to the incidence 
of the skin test which leads to the presumptive diagnosis in uveitis patients, no 
significant difference would be found. 

I also gather that there is no definite clinical appearance for most of these 
conditions and that a lot of these specific diagnoses are based on whether you 
want to accept the patient’s skin test reaction to a given material as unique to 
that individual and in part discount the general incidence of positive skin tests 
in the average healthy population of the community. Is that correct? 

Leopold: 1 would say that you are beginning to approach the crux of this 
symposium. It is apparent that we must re-evaluate many of the tests to which 
we have been attaching importance for many years. At this point the immunolo- 
gist, the immunochemist, the microbiologist, and the virologist should be able to 
help us. 

Woods: Let me ask you a question now to continue your question. Just leaving 
aside the entire discussion of the nongranulomatous uveitis, how much can we 
depend on a skin test in granulomatous uveitis? How much do you depend on it? 
How much do I depend on it? 

Leopold: Very little. 

Woods: Very, very little. Where we used to attach a great deal of importance 
to the tuberculin reaction, we now attach less and less to it, but we try to cor- 
relate our tuberculin reactions with the ophthalmologic findings. We do skin 
tests, that is true; but we know that they are highly irregular. We have to go 
back to the history and the various other serologic findings. As to the fungi, the 
only ones we pay any attention to are the reactions to histoplasmin, and we do 
not pay any attention to those unless we get the trilogy of pulmonary calcilica- 
tion, anergy to tuberculin and a reaction to histoplasmin. Those are the only 
granulomatous tests we do. We pay little attention to Coccidioides and so forth. 

Silverstein: How about the skin test in sympathetic ophthalmia? 

Woods: I think that is in an entirely different category. I do not believe tor a 
minute that sympathetic ophthalmia is solely a hypersensitive reaction. As I liave 
said repeatedly, I believe that at some stage of sympathetic ophthalmia, the 
patient develops a hypersensitivity to uveal pigment, and the developmen! of 
that hypersensitivity more or less sets the stage for the outbreak of the syn:pa- 
thetic ophthalmia, or prepares a bonfire, if you like. I think that it determ nes 
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the pathologic picture, because you get exactly the same picture in positive skin 
test~ after two weeks, histologically, as you do in the eye in a flat section of the 
choroid. You get the phagocytosis of the pigment by the epithelioid cells. It is 
the <ame picture as in the skin. But you can get exactly this picture of pigment 
hypersensitivity in the skin in people who do not develop sympathetic oph- 
thal:mia. That is where the crux came about. When we found that out, we pulled 
in our horns on the desensitization of the patient. Something else starts off, ap- 
pears to ignite the bonfire once it is laid. What it is, I do not believe we know. 

I) aksman: I was aware of Dr. Woods’ having raised this question as to why 
there was not a 100 per cent correlation between skin reaction in patients with 
uve: | trauma and the development of sympathetic ophthalmia. We are con- 
fronted with a somewhat similar situation in some of the experimental auto- 
allergies, such as encephalomyelitis, in which it can be shown very definitely that 
evel: in the presence of hypersensitivity, you may not have lesions unless there 
is some alteration of the local blood-tissue barrier. Undoubtedly, there are dif- 
ferences in individuals in the degree of blood-tissue barrier there may be in an 
organ such as the eye, so that local vascular factors may determine whether or 
not the lesion will occur. This in no way lessens the value of the observations on 
skin tests that you made originally. 

Woods: Yes, but you get a positive skin test without getting the sympathetic 
ophthalmia. Therefore, I think, you have to admit that there is a possibility of 
some other etiologic factor coming into it. 

Waksman: No, I do not think so. 

Woods: You do not? I wish you would convince me of that. 

Vaksman: I can mention a very simple piece of evidence, if you wish to accept 
a premise, the premise being that sympathetic ophthalmia is what you thought it 
was, namely, due to an auto-allergy to something in or near the uvea. In experi- 
mental allergic neuritis, which is the same type of process but involves sensitiza- 
tion to an antigen present in the peripheral nervous system, we observe that in 
rabbits lesions occur mainly in the ganglia and rarely in the peripheral nerves. 
When they do occur in the peripheral nerves, they are only very isolated peri- 
venous foci, whereas the same process in the guinea pig produces a diffuse mas- 
sive inflammatory lesion in both the nerve and ganglia.” We were able to show 
that the rabbit nerve and the guinea pig nerve differ in the degree of the blood- 
tissue barrier.!% 

Woods: Is there a difference in the appearance of the reaction? 

Waksman: The blood-tissue barrier appears to determine whether this reac- 
tion can occur even when the hypersensitive state is present and the antigen is 
present. 

Woods: And in the presence of the hypersensitive state, the reaction of the 
blood-tissue barrier in the eye of that patient would determine whether or not 
he had sympathetic ophthalmia? 

Waksman: Yes, that is what I am suggesting. 

Woods: I had not thought of that. 

Leopold: Dr. Maumenee has a slide he would like to show us. 

Maumenee: I should like to show two slides which illustrate the difference 
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Fic. 51. Negative uveal pigment skin test. No reaction to pigment 





Fig. 52. Description as in Fig. 51 


between a negative and positive test to uveal pigment. Figures 51 and 52 are 
examples of a negative test. There is very little inflammatory reaction to the 
uveal pigment. 

Waksman: This is in what animal? 
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Maumenee: This is in man. 

Waksman: And it is also the incorporation of the pigment. What pigment? 

Maumenee: Bovine uveal pigment. Figures 53 and 54 illustrate a positive 
reac'ion to uveal pigment. This is typified by a number of epithelioid cells, 





Fic. 53. Positive uveal pigment skin test. Epithelioid cell infiltration with phagocytosis 
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Fig. 54. Description as in Fig. 53 
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which phagocytose the pigment, producing fine, granular-like deposits in ‘hese 
epithelioid cells. Surrounding these nests of epithelioid cells are plasma cells, 
This lesion is almost identical to that seen in the uveal tract, in patients with 
sympathetic ophthalmia. 

Woods: 1 think that you can get a noninfected clinical reaction in the skin 
within 48 hours. By looking at it, you can make a fairly good guess as to wh«ther 
the histologic test will be positive two weeks later when you take the ski: out 
and examine it. 

Epstein: But is it a response in the manner of a delayed sensitivity? 

Woods: Yes, it is a delayed response. It is very slowly absorbed. 

Halbert: 1 would like to ask whether you can detect antibodies to the tiveal 
tract in the serum. Apparently, the skin reaction to bovine uvea is nonspecilic or 
organ specific. Can you demonstrate more directly, perhaps, the presence of 
antibody in the serums, or can you take serums from patients who show this 
kind of skin sensitivity and transfer it to an individual who does not? 

Woods: The first part of the question can be answered, but the second cannot. 
Years ago, using the complement-fixation reaction with a pigment antigen, we 
found that during the recovery from a uveal injury there was a definite change in 
the complement-fixation reaction in many cases.'”! In those patients who recoy- 
ered without developing sympathetic ophthalmia, a positive complement-fixation 
reaction developed. Where we got into trouble was with our antigen. We make it 
up as a suspension. It is not a solution. We tried to get it in solution in various 
ways, with acid hydrolysis, for instance, but, apparently, this always denatured 
it completely. Then we tried to digest it with pepsin—Dr. Burky” tried this for 
a long time. We went from one thing to another but were never able to get a 
satisfactory antigen which would give consistent results and reliable results in 
the complement-fixation reaction. 

Halbert: Did you ever make a simple suspension of it and see whether you got 
agglutination by the serum? 

Woods: No, I do not think we did that. 

Epstein: Using a hemagglutination technic, we have used saline extracts of 
human choroid and iris to coat tannic acid treated sheep red blood cells, and 
when these coated cells were run against both the serums and aqueous of uveitis 
patients, we found no hemagglutination in individuals with very active uveitis.” 

Hogan: Two of those were sympathetic ophthalmia cases. 
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NONGRANULOMATOUS UVEITIS IN MAN AND 
EXPERIMENTAL ANIMALS 


Auan C. Woops 
The Wilmer Institute of Ophthalmology, The Johns Hopkins Hospital 


Baltimore, Maryland 


I vould like to give a definition of nongranulomatous uveitis and then give you 
very briefly the clinical picture; after this I will try to present the varying phases 
of it or try to point out at the same time the blind spots which ophthalmologists 
have, and see how far the basic scientists can suggest some help for us. 

First, we have the definition of it. I think that we can define it as a sterile, 
nonpurulent inflammation, resulting from a probably toxic or allergic insult to 
the tissues. The course is usually self-limited. In acute attacks, as I shall 
point out in a minute, unless very severe, recovery is usually without residua. 
Tissue damage occurs only with severe or repeated insults. Now, before we pull 
this definition to pieces, let me show you very briefly what the general clinical 
picture is in different forms of nongranulomatous uveitis. 

We shall consider first the clinical course of acute nongranulomatous uveitis 
in the anterior uvea. We usually have acute onset, with rather intense pericorneal 
congestion. We have capillary dilatation and edema of the iris. We do not have any 
nodules. There is sometimes, often in some cases, a fibrinous exudate in the an- 
terior chamber. There is also an increase in the fibrinogen content of the aqueous. 
We have small keratic deposits of the pinpoint or lymphocytic type. The course 
is usually self-limited in the acute attacks, running from several days up to six 
weeks or so, and, unless the insult is extremely severe, recovery is without 
residua or only the most minor residua. Organic changes occur only after pro- 
tracted or repeated attacks. 

Figure 55 is just a drawing to try to show this picture. The changes are re- 
markably uniform. The general pattern can be seen. The blurring of the iris pat- 
tern, the dilatation of the iris capillaries and the intense pericorneal congestion 
which occur in the initial stages of the disease are clearly seen. 

In the acute gonococeal form of nongranulomatous uveitis the inflammation 
and exudation are more severe. You can see the still more marked capillary dila- 
tation, fibrinous synechiae forming at the pupillary border and the serofibrinous 
exudate in the anterior chamber (Fig. 56). This gonococeal iritis is now for- 
tunately disappearing. Whether that is due to penicillin or due to an improve- 
ment in our moral standards is an academic question which I will leave un- 
touched. 

Figure 57 is the type of keratic deposit you find, small and fine and composed 
histologically almost entirely of lymphocytes and plasma cells. Figure 58 is in 
very sharp contrast clinically with the larger mutton fat deposits which are 
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Fig. 55. Clinical picture of acute nongranulomatous iritis 


usually composed entirely of epithelioid cells and macrophages, which are char- 
acteristic of the granulomatous form of the disease. 

Sometimes this disease will appear almost chronic. This probably results from 
continued low grade allergic or toxic insults. In this type I refer to what Dr. 
Hogan calls ‘“‘chronic rheumatoid arthritis” and his emphasis on the way it 
progresses and the tissue damage it causes. This is what I would think of as due 
to low grade but repeated and protracted insults. The onset may be insidious, 
with only moderately severe congestion, little aqueous flare, few cells, slow for- 
mation of synechia, and gradual clouding of the lens. The only point on which 
Dr. Hogan and I disagree is that he thinks it may occur without any external 
congestion. However, at certain times, I believe, even these chronic cases do 
show temporary exacerbations or flare-ups of clinical inflammation. 

In these chronic cases we have a steady progression, leading often to secondary 
glaucoma, phthisis bulbi, and finally to various corneal changes. 

Maumenee: What percentage of the patients with this type of uveitis have 
rheumatoid arthritis? 

Woods: I think a very small percentage. Our total incidence of nongranul ma- 
tous uveitis in rheumatoid arthritis is approximately 3.5 to 4 per cent, according 
to the various statisties which have been produced.'” This type of chronic ritis 
comprises only a very small percentage of this 3.5 to 4 per cent. 
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Fic. 56. Fibrin in anterior chamber of acute nongranulomatous iritis associated with old 
gonococeal infection. 


Maumenee: | meant the other way around. Of patients who have iritis of this 
type, what percentage have rheumatoid arthritis, not what percentage of people 
who have arthritis have this type of iritis. 

Woods: I would say a very high percentage, but I have no statistics at all on 
it. That would be my impression. 

Hogan: I think Dr. Epstein has some information on that. 

Epstein: It is important to draw a distinction between peripheral rheumatoid 
arthritis and rheumatoid spondylitis, which, to many rheumatologists in America 
at least, are two distinct but related diseases. Rheumatoid spondylitis must, for 
this discussion, be thought of as separate from peripheral rheumatoid arthritis, 
a disease predominantly of young women. One certainly sees many people with 
spinal arthritis, that is, arthritis with fusion of the sacroiliac joints occurring 
mainly in males, evidencing recurrent eye disease. 

It is important to note that a recent survey'™ of the occurrance of peripheral 
rheumatoid arthritis in a population of 80,000 persons revealed an incidence of 
13.9 per cent. The criteria set up by the American Rheumatism Association 
for diagnosis of possible, probable, or definite arthritis were followed. In the 
field of arthritis there is just as much confusion in trying to define the disease 
in its mild forms as there is for uveitis. But taking this figure of 13.9 per cent in 
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Fig. 57. Keratic pinpoint deposits composed almost entirely of lymphocytes and plasma 
cells. 


Fig. 58. Mutton fat deposits in granulomatous uveitis 


a so-called healthy population, the 3.5 per cent which Dr. Woods gave 2- an 
approximate figure for the correlation of uveitis and rheumatoid arthritis is not 
very impressive. 


Now what I have been doing in relation to Dr. Hogan’s initiation of this term 


“rheumatoid uveitis”, is conducting a history and physical examination ©! all 
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patients presenting themselves with uveitis in a search for evidence of occult 
rheumatoid arthritis. Personally, I am not impressed by the correlation. Of 
cour-e, | am not speaking of individuals who have definite spondylitis or definite 
rheumatoid arthritis. In examining most of the people having classical anterior 
nongranulomatous uveitis, the rheumatoid uveitis type, I have not been able 
to tuik patients or myself into a convincing history of rheumatoid arthritis. 

The vast majority of people have at some time a mild ache or, on intense 
ques! ioning, oceasional “‘morning stiffness.” I believe we must have objective 
joint swelling of some duration, preferably observed by physicians, before we can 
be sure of the entity of rheumatoid arthritis. 

H. gan: 1 think that Dr. Epstein’s remarks are slanted, because he belongs to a 
schovl which believes that arthritis of the spine, the so-called Marie-Striimpell’s 
diseuse or arthritis, is not rheumatoid or not associated with rheumatoid ar- 
thritis. This is not a universal concept, and I think that we have fairly good evi- 
dence that the patients who do have spinal disease of the vertebral joints have a 
higher incidence of iridocyclitis. Now, whether or not you call this rheumatoid 
arthritis is not very important. 

Epstein: I entirely agree that individuals having spinal arthritis, with evidence 
of fusion of the sacroiliac joints, have a striking incidence of recurring eye disease. 
As you say, there is a distinct school that believes that the peripheral arthritis 
of young women, or of women, which is usually not associated with spinal ar- 
thritis, is a distinct and separate entity. 

Maumenee: Is the serum rheumatoid factor present in the spinal arthritis? 

Epstein: Usually not. The type of eye involvement that I am sure is associated 
with peripheral rheumatoid arthritis in its advanced stages is the scleromalacia 
perforans, due to a histologically demonstrated rheumatoid nodule. 

Waksman: There was an arthritis described by Carl Pearson!® at the Uni- 
versity of California at Los Angeles, about two years ago, which is produced by 
injecting rats with an adjuvant, that is, killed tubercle bacilli and mineral oil. 
The arthritis produced is a migratory polyarthritis, which appears approximately 
two weeks after the injection of the adjuvant, progresses relentlessly for several 
weeks, and then gradually subsides but may recur. As far as I know, this is the 
closest thing to a decent model of rheumatoid arthritis that has ever been de- 
scribed experimentally. 

The mechanism is completely unknown, and the only reason I mention it at 
present is that Dr. 8. J. Bullington and I have found an iridocyclitis in rats in 
whom this disease is produced. However, we found this in only a very small 
proportion of the rats; in an experiment in which 20 rats were used, 3 showed an 
iridocyclitis that was definite, and of those, only one was of sufficient magnitude 
to be interesting. 

Leopold: What. was the route of injection of the adjuvant? 

Waksman: In this particular experiment that I refer to, the injection was in 
one footpad. However, adjuvant has been injected subcutaneously in the nape 
of the neck and intracutaneously in the flanks, and always with somewhat similar 
results. 

Halbert: Do you find the arthritis in all of the animals? 
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Waksman: No, not in all the animals, but in a considerable proportion. 

Epstein: When Pearson’s work first came out, was there not a period in which 
the pleuropneumonia organisms were cultured from these animals? 

Waksman: Yes. I ought to say a word more about that. Let me finish wi'!: the 
iridocyclitis first, however. 


The findings, in one rat, were described by Dr. Bullington as consistii¥, on 
the 18th day after the injection of adjuvants, of flare, dilatation of iris vessels, 


posterior synechia, and three limbal nodules with episcleritis. That is as {ur as 
my ophthalmologic knowledge permits me to describe the lesion. We hav not 
yet studied sections of this material. Other animals did not show similar |imbal 
nodules, but simply had the iris vessel dilatation and flare. There was also thick- 
ening of the ciliary body. Apparently in the rat you can see the ciliary body 
through the iris, which is very helpful for this experiment. 

Figure 59 shows the rat whose eye I have described to you, 23 days after 
injection of adjuvant in the left hind foot; you see spontaneous arthritis, which 
involves all the small joints of the hands, feet, wrists, and ankles. I do not know 
whether these animals have spinal arthritis, but they do get very severe arthritis 
of the tail, and that, of course, is the spinal column in a certain sense. 

Woods: Do they show any changes in the joints? 

Waksman: Yes, they get joint changes with ankylosis. But the primary disease 
is a periarthritis. I regret that I have no histologic picture to show you. 

Woods: Is there any explanation for this joint disease? 

Waksman: None whatever. 

Halbert: It occurs only in rats, not in any other animals? 

Waksman: It has never been described in any other animal. 


Fic. 59. Wistar rat inoculated 23 days previously with adjuvant (0.1 ml. of Ba) ol F 
containing 0.3 mg. of killed tubercle bacilli) in foot pad of left hind foot. Note sponta: cous 
arthritis affecting all small joints and tail. 
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Ibert: There has been an enormous number of animals that have been in- 
jected with adjuvants. 


Vuksman: That is quite true. The only comparable lesion I know, in another 
species, is the chronic granuloma that Chase described in guinea pigs injected 


with adjuvants. That is a disease involving the skin rather than the joints. 
Som: of his guinea pigs showed joint changes. 

umenee: Do you have to have the tubercle bacilli or can you just inject 

ljuvant into the footpad? 

iksman: Do you mean oil? Oil alone does not produce this type of lesion. 
It wos at first thought that this arthritis was due to pleuropneumonia-like or- 
gani-ms, Which are endemic in the rat and that the disease was produced by 
light ng up or permitting these organisms to multiply. I do not believe that this 
theory has been ruled out in any fully convincing way. However, the pleuro- 
pneumonia-like organisms isolated from joints of the first animals found to 
have this disease, when injected into new rats, produced a purulent arthritis 
whic! was rather different in character from the one you see here. 

In our experiment, many cultures were taken from joints showing spontaneous 
involvement as well as from joints involved secondarily to injection of the ad- 
juvant itself; in no case were we able to isolate a pleuropneumonia-like organism. 
The cultures were done by Dr. J. T. Sharp in the laboratory of Dr. L. Dienes, 
one of the pioneers in the study of this group of microorganisms. Dienes himself 
believes that such a negative result can never be fully convincing. The culture 
methods are sufficiently difficult so that one can always say, ‘‘The media were not 
absolutely ideal that day.” It is impossible to control the quality of the medium 
by using established laboratory strains, since these grow better than freshly 
isolated strains. Therefore our negative result is imperfect evidence. I think that 
it is more relevant to say that you do have positive evidences here of the im- 
portance of immunologic events. 

Halbert: 1 wonder whether, if you injected cortisone in large doses into the 
same group of rats or a control group living under the same conditions, you 
might not get some spontaneous disease that is latent in these animals. 

Syverton: Pleuropneumonia-like organisms are known to provoke polyarthritis 
experimentally and under natural conditions in rats, mice and other animals. 

Waksman: Is that a chronic relapsing arthritis? 

Syverton: Yes, it is a chronic relapsing polyarthritis. 

Waksman: I make no claim with regard to the causation of this arthritis; it 
may very well be a pleuropneumonia-like organism. I think that in no way de- 
tracts from its interest and relevance to the uveitis problem. It is a matter of 
trying to establish definitively what happens. 

I ought, however, to mention two additional possibilities which are relevant 
here. Leaving aside the pleuropneumonias for a moment, it is possible that this 
disease is an auto-allergy to some constituent of connective tissue or to some 
other constituent of the nearby tissues, the joint tissues and the iris. The other 
possibility is that this is an immunologic reaction to some constituent of tubercle 
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bacilli, since these organisms are injected in a form that permits them to remain 
around for a long period of time. 

Uhr: Is there not some question as to whether the experimental art |iritis 
described by Pearson is a true arthritis, in the sense of involvement of the car- 
tilage and the synovial lining of the joint space? Has it not been suggested that 
the inflammation could be a foreign body reaction to oil droplets containin: the 
killed tubercle bacilli which had been transported to the periarticular tissucs? 

Waksman: That was a suggestion made by Sokoloff? 

Uhr: Yes, I believe so. 

Waksman: It seems rather difficult to imagine transport of oil droplets. Sokoloff 
said by fascial planes, not by the blood stream. But Pearson did demonstrate 


invasion of the cartilage, inflammatory pannus and bony ankylosis as prominent 
features of the reaction. 

Epstein: | think that the same problem exists for the eye in terms of the 
limited patterns of response which were mentioned yesterday. The joint sirue- 
ture, too, has a limited pattern of response. Talking about models of arthritis, 
the arthritis of swine in the United States is apparently a major economic prob- 


lem, in that some significant percentage of edible swine in the United States is 
discarded because of a chronic destructive arthritis, which, on x-ray, is similar 
to human rheumatoid arthritis. However, an organism, Erysipelothrix rhu- 
siopathiae, can be isolated. There is a distinct organism producing a chronic 
synovitis with destruction and following a pattern suggestive of rheumatoid 
arthritis. 

Waksman: Do they have iritis in those cases? 

Epstein: I do not know. I do not have any personal experience with them. 

Ehrich: Arthritis resembling rheumatoid arthritis has been produced in man 
with Apresoline, as you all know. Also a disease has been produced resembling 
lupus.!°-"? [| wonder whether, in these conditions, uveitis has been observed. 

Epstein: Relative to the Apresoline disease, there has been, I understand, 
considerable question as to whether the lupus-like syndrome produced by the 
administration of Apresoline was, indeed, due to the Apresoline. Of course, 
hypertension, which is usually the reason for the administration of Apresoline, 
may very well be an early manifestation of systemic lupus in patients. I think 
that the number was small, and I believe that the question of the lupus-like 
syndrome by the administration of Apresoline in healthy individuals is not 
clear at present. 

Ehrich: The question here is whether patients so treated have involvement of 
the uvea. Has uveitis been observed in such cases? 

Leopold: Dr. Woods, will you continue? 

Woods: As the chronic disease goes on, or on repeated attacks of the non- 
granulomatous uveitis, we begin to see certain changes in the iris (Fig. 60). We 
have the formation of more or less permanent synechiae, and these synechiac be- 
come organized. We begin to get these peculiar band shaped keratopathies which 
you can see develop in this eye. As the disease goes on or after repeated att: cks, 
the whole cornea is affected, as the keratopathy progresses from one side to the 
other and finally meets in the middle. 
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Fic. 60. Early band keratopathy and fibrinous posterior synechiae in nongranulomatous 
iritis 


Figure 61 gives us the picture of a typical band shaped keratopathy, which 
you have seen so often in some advanced rheumatoid arthritis cases. Later on, 
I will show you the histopathology. 

Now, although it is true that nongranulomatous uveitis has a great predilec- 
tion for the anterior uvea—because the iris is a beautiful shock tissue, with its 
tremendous capillary bed and the smooth muscle fibers—nevertheless, in some 
cases it does attack the posterior uvea where, I think, it gives a definite and 
concrete clinical picture. These patients usually have fine vitreous opacities and 
general blurring rather than heavy opacities. They have marked generalized 
retinal and subretinal edema, which is characterized by blurring of the neuro- 
retinal margins, without any elevation of the disk, and a blurring of the retinal 
vascular bed. We do not get large exudates, but occasionally we do find ill defined 
areas Which are probably areas of lymphocytic infiltration, which are highly 
suggestive. We do not get the heavy exudates which occur in the granulomatous 
form of the disease. 

Recovery from this posterior form may be without residua, but in some cases 
the overlying pigment epithelium is involved and in others the neuroepithelium. 
If the neuroepithelium is involved, we may get permanent destruction and loss 
of vision. 


This Figure 62 shows very well the general picture we find in the posterior 
£ - 
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Fic. 61. A broad band keratopathy in nongranulomatous iritis 


form of the disease, with the blurring of the neuroretinal margins and the obscura- 
tion of the physiologic cup. The vessels are indistinct and blurred, but we get 


practically no exudates anywhere. As this subsides, the fundus may go back to 


nearly a normal condition. When only the pigment epithelium is involved, we 
get the fine granulation. In other cases (Fig. 63) we may get a picture such as 
this, where there has been real destruction both of the neuroepithelium and the 
pigment epithelium and almost a low grade secondary reaction in the retina 
itself. 

This brings us back to the first question. As I said, we believe this is caused by 
a sterile insult. What do I mean by sterile insult? I think that ophthalmologists 
for many years have been accustomed to recognizing two forms of uveitis. For 
a long time ophthalmologists attributed what we now call nongranulomatous 
uveitis to various toxins, to auto-intoxication, to one thing after another, and 
finally to the now exploded idea of focal infection. 

In 1931, Kolmer!*® was probably the first to insist on the sterility of this 
acute iritis. He suggested at that time that it must be a toxie or an allergic 
reaction or an allergy of some kind. This was followed by a great deal of ex)eri- 
mental work. Dr. Berens, with Rothbard and Angevine,' studied a great ni:iny 
cases of acute uveitis. They made cultures, using both culture media and cick 
embryos, and came out with the complete sterility of all of these eyes. Brown’ 
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Fig. 62. Retinal and subretinal edema in acute posterior nongranulomatous uveitis 


in Cleveland also did it. Other people have followed and have had the same 
results. 

There is only one discordant note in this idea of the sterility of the aqueous 
and iris tissues in this type of uveitis. This came about in Verrey’s work®, where 
he reported five types of cells found in the aqueous of patients. In 4 to 8 per cent 
of these persons, he found bodies which he believed were actual bacteria. Dr. 
von Sallmann and his associates'!® repeated this work on an enriched medium, 
and it was notable that the organisms which they reported were staphylococci, 
Staphylococcus albus, and oceasionally pneumococci, all organisms which 
occurred as part of the normal conjunctival flora. Dr. von Sallmann found only 
four positive cases. He could not identify the cells after they had been removed 
from the matrix. He found that the phagocytosis was almost entirely by leuko- 
eytes, and only in four cases did he culture organisms. Two of these were ob- 
viously conjunctival contaminants. One was a case of frank postoperative infec- 


tion, and the other was a Bacterium aerogenes which he thought was unique. I 


think, therefore, that all the bacteriologie work we have points toward the 
sterility of these eyes. 

Halbert: Dr. Woods, this raises a very pertinent point which I was told about 
rather recently; that is, there have been demonstrations of human vitreous 
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Fic. 63. Retinal atrophy and dispersion of pigment from the pigment epithelium in old 
posterior nongranulomatous uveitis. 


having a surprisingly high degree of bactericidal activity against a number of 
bacterial species. I spoke to Dr. Leopold about this, and he told me that he 
thinks that perhaps the aqueous also has some bacteriostatic or bactericidal 
activity, since he has injected, on a number of occasions, large numbers of 
organisms into the anterior chamber and finds difficulty recovering them. 

Now, I wonder whether anybody has done any studies on this kind of bacterial 
inhibiting property of these fluids, and how they may contribute to negative 
cultures. 

Woods: I was going to bring that up. Verrey'” studied this question, and 
although his studies suggested that the organisms in the cells had very little to 
do with the uveitis, he was impressed by the fact that the organisms were im- 
mediately phagocytosed as a result of the high bacterial activity of the aqueous. 
He attributed any uveal inflammation to the antigenic properties of the organ- 
isms and not to their infectious qualities. 

Zweifach: Dr. Woods, by excluding bacterial products in this form of uveitis, 
do you mean to exclude the possibility that you may be dealing with bacterial 
endotoxins here? 

Woods: I want you to cover that question later. 
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Berens: We found staphylococci in anterior chamber cultures of two or three 
of our patients. We thought that they might be contaminants. However, these 
cultures were taken earlier in the disease, although I do not have the exact data 
on this. Is it not possible that early in the disease you could find bacteria whereas 
you would not find them later? That is one thing that was suggested by our 
experimental work with various bacteria isolated from patients with uveitis. Dr. 
yor Sallmann thinks, I believe, that he had one definite case in which he got 
bacteria. 

\\00ds: That was Bacterium aerogenes, was it not? 

von Sallmann: Yes, that is right. 

logan: We have one case at the Proctar Foundation of endogenous bacterial 
infection. This was a uveitis eye that we received fresh for investigation. This 
patient had developed a spontaneous inflammation in the eye, and then, after 
a period of about a month, when it failed to clear and caused the loss of vision, 
it was enucleated and sent to us. 

Foerster: There was a ruptured lens capsule. We could not find any evidence 
of penetration of the eye, and there certainly was no history of penetration; in 
fact, it was definitely denied. Both injury and operation were denied, but the 
anterior capsule was ruptured and the organisms were within the lens, and they 
were phagocytosed. They did not seem to be contaminants. Somehow, I cannot 
quite reconcile the pathologic picture with the clinical history in this case. 

lo0ods: I am the last person in the world to deny that in meningitis you get 
metastatic endophthalmitis. I have seen endophthalmitis repeatedly in people 
who have bacteremia. What I am talking about is these cases of nongranuloma- 
tous uveitis, rather than a metastatic endophthalmitis. I think that isan entirely 
different proposition. 

Zimmerman: You showed us pictures of gonorrheal uveitis, Dr. Woods. Are 
those also sterile? 

Woods: I do not think anyone has any real information on that. There is one 
famous case reported in the literature by a man named Sidler-Huguenin"™’, in 
which he actually cultured the organisms from an eye with gonorrheal iritis, 
but at the same time he cultured them in the blood stream. In the few cases of 
gonococeal iritis we have studied, we have not seen any evidence of actual 
gonococci in the eye. We do not see gonococeal iritis any longer, as I just told 
you, either because people are being given penicillin or because moral reasons 
have lessened the incidence of gonorrhea to the extent that it is almost a dead 
disease. I have always been impressed, however, by the fact that at least in the 
few cases I have seen, I have found a hypersensitivity to gonococci. As I will 
discuss in a few minutes, I believe that these cases of gonococeal iritis are 
probably due to a hypersensitivity mechanism. That is my personal belief, 
but, of course, I cannot prove it. 

Halbert: | wonder whether anybody has any precise information about what 
the antibacterial factors are in the vitreous and aqueous and what their anti- 
bacterial spectra might be? Has anybody done anything along that line? 

Maumenee: If small amounts of bacteria are injected into the anterior chamber, 
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cultures from the aqueous are frequently sterile at the end of 1 or 2 hours. but 
become positive in from 6 to 10 hours. It is thought that the bacteria are ph.igo- 
cytosed by the reticuloendothelium of the iris but are then able to overcome this 
protective mechanism and escape into the aqueous after a period of multip|ica- 
tion.!!9 

With regard to the vitreous, Dr. Cooper,!° one of our residents, has reecutly 
inoculated organisms into the human vitreous and was able to show that they 
grow without difficulty. 

Hogan: I would like to echo Dr. Maumenee’s comments about the vitreous. 
We did a number of studies this past winter, that is, Dr. Thygeson and Dr. 
Kimura in our microbiologic laboratories did, and we were not able to show that 
vitreous had any inhibitory effect on organisms. 

Leopold: In our experiments the same observations were made. We had diffi- 
culty recovering the organisms after implanting them into the aqueous humor but 
not when we put them into the vitreous humor. 

Halbert: Has anyone taken vitreous out and tested it, say, on agar plates, 
against a wide variety of different bacterial species? None was at all inhibitive? 
This is at odds with information that I have received. 

von Sallmann: We enriched media with vitreous, in order to either inhibit or 
accelerate bacterial growth and observed no effect. 

Zimmerman: 1 would like to ask the three people who mentioned the use of 
vitreous whether they were dealing with human or animal vitreous, because 
Dr. Shafer! ' makes the point that only human vitreous has this self-sterilizing 
property. 

Hogan: Ours were done with human vitreous. 

Maumenee: Ours, also. 

Woods: As I told Mrs. Foerster, I am the last person in the world to deny that 
we have bacterial metastases in the eye. We have an endogenous bacterial 
endophthalmitis, but I think that it is quite different from the type of iritis I 
have described. My present feeling on the existing evidence is that if organisms 
arriving in the eye are related to an iritis, they are either dead on arrival or they 
are promptly phagocytosed; and they probably owe their pathogenic activity to 
their antigenic or toxie rather than to their infectious properties. For instance, 
the inflammation certainly does not run the course of an ordinary acute infection. 

That brings us, then, to the most interesting question that we have before 
us; that is, what is the nature of this sterile insult that can cause this type of 
uveitis? There are only three possibilities. It has to be a physical, a toxic, or a 
hypersensitive insult. 

It has been well known for a long time that the more roughly you handle 
tissues, the greater is the response, and traumatic iritis is a perfectly definite 
thing. There is the ordinary contusion traumatic iritis, caused by nonperfor:' ing 
injuries, which has every characteristic of a nongranulomatous iritis. But this 
is due to an exogenous physical insult, and is not germane to this discussi« 

It can be due to an endogenous insult. The irritative properties of hemorr! ge 
are well known, but we have no evidence that I know of that hemorrhay: in 
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itself can cause this type of uveal reaction. The collateral circulation in the 
uveil tract is so great that when we get hemorrhages or infarcts in the uveal 
vessels, we usually get changes in the retina, and we do not get these inflam- 
matory types of reaction in the choroid itself, or in the uveal tract. 

[ think that for all practical purposes, therefore, we must dismiss the question 
of endogenous physical insult. It may occur, but we have no evidence that it 
plays any part. 


iat brings us to one of the most remarkable chapters in ophthalmology, the 
que-tion of toxie insult. Possibly, for the sake of the nonophthalmologist mem- 
bers. we might very briefly tell the story At the turn of the century, the general 
view was that all uveitis was due either to syphilis or to some form of toxemia. 
The conventional treatment—if you want to call it that—-was mercurial injec- 
tion~ and pilocarpine, for uveitis. 

In 1907, with the introduction of the Wassermann reaction, a more exact 
diagiiosis of syphilis was made possible, and it became quite evident that syphilis 
was the cause in only a small percentage of uveitis cases. It did not hold the 
prominence that it once did. Then, gradually, the ophthalmologists swung over 
to the toxic theory. Here we went through some rather remarkable ideas. They 
included auto-intoxication and the development of the colonic cult,!* that is, 
the idea that there were toxins absorbed from the gastrointestinal tract which had 
a direct effect on the eye. This was enhanced, of course, by Vaughn’s'"* work at 
that time on protein split products and the knowledge that these protein split 
products were themselves toxic, by the work on the deamidized amines, and 
particularly by the work of a German by the name of Guillery,'*® who found that 
the culture medium of certain ferment producing bacteria, Proteus and Clostridium 
and one or two others, contained a substance which he called “Uveagift”. When 
this was injected into animals, it apparently had some effect on the uveal tract. 

This was very exciting for a while, and a great deal of work was done on it. 
It was found that close to a lethal dose of either the protein split products or of 
this “Uveagifte” was necessary to produce any uveal reaction, and it was a very 
minor reaction at that time. 

This was forgotten in 1916 when Billings'® came out with his lecture on focal 
infection. Within the next two years this was seized on by many enthusiasts, 
especially ophthalmologists, as a splendid means for treating a group of patients 
for whom hitherto they had had no form of treatment. There then ensued a 
surgical holocaust—the reaming out of sinuses, the pulling out of perfectly good 
teeth, the extraction of nondiseased tonsils, and the paring away of certain 
valuable portions of the genitourinary apparatus. Despite the protests of pathol- 
ogists and bacteriologists that this theory was fallacious and was impossible 
nobody ever cultured the same organisms from the primary focus and from 
the secondary focus of infection—and the whole thing was a chimera, ophthal- 
mologists followed it for quite a while. Then, gradually, they abandoned the 
theory as originally enunciated by Billings. You will remember, Billings insisted 
on direct bacterial metastasis from the tooth or the tonsil to the joint or to the 
eye or wherever the secondary focus of infection occurred. 
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It became apparent that most of the people subjected to these surgical proce- 
dures made the sacrifice of very good teeth and so forth all in vain. They could 
no longer eat, and they were reduced to the minimum of physical apparatus w hich 
was required to eke out a miserable existence without any improvement in ‘heir 
eyes and their joints. But there were a few of them who did show spectacular 
results. Why they showed these results was the salient question. 

Ophthalmologists then turned back to toxins. The question of the bacterial 
endotoxins was investigated. Dr. Stoddard and I! 5 did a good deal of work 
on this at one time, trying to extract toxins from various and sundry streptococci, 
with the old McFadden apparatus and methods. It is true that we got -ome 
toxins, but we could not demonstrate any effect of them in the eye or any selective 
effect on the tissues. 

The possibility remains, however, that this form of uveitis may be due to 
toxins. I do not think it is a very live one, but it is one that we cannot eliminate, 

Zweifach: Do you mean that you know of no effect with any bacterial endo- 
toxins? Have you tried purified lipopolysaccharide extracts? 

Woods: No, we have not. We have tried the polysaccharides of the tubercle 
bacillus, which give an entirely different picture. We did that some time ago. 
But we have not tried the ordinary streptococci, which were the organisms with 
which Stoddard and I worked. We were using the old methods, not modern 
methods, and I still admit that the possibility of a toxic etiology for uveitis cases 
remains. I think that this is especially borne out by the very sage idea of Thyge- 


son and associates*® that many of these so-called viral uveitis cases are typically 


nongranulomatous uveitis and that they may be due either to the toxic action 
of the virus or to a hypersensitive mechanism. 

I wanted to ask Dr. Zweifach especially what he thought was the possibility 
of a toxic etiology in this type of uveitis. 

Zweifach: I would prefer not to use the word ‘‘toxin”’. 

Woods: Well, endotoxins. 

Zweifach: A similar problem existed for many years in relation to traumatic 
and hemorrhagic shock, where reference to a toxic factor was bandied back and 
forth. Toxins mean many things to different people, and what one person thinks 
of as a direct toxic agent may not represent a toxic agent to somebody else. In 
other words, we may be dealing either with some biologie effect, which is exag- 
gerated and thereby toxic, or with a substance of bacterial origin, which, in 
combination with physiologic agents, produces a pathologic effect. 

People who have given acute doses of lipopolysaccharide extracts of Escherichia 
coli or Salmonella typhosa to rabbits have noted that the rabbits develop red 
eyes. The amount needed is so small that this reaction is about as sensitive as 
the pyrogen effect, which is the most sensitive manifestation that we have of an 
acute response to bacterial endotoxins. Thus, the eye lesion can be produce: by 
microgram amounts of these lipopolysaccharides, prepared by the method of 
Landy and Johnson. 

Hogan: Is this for any animal? 

Zweifach: The ocular manifestations were noted in rabbits. A similar e'lect 
is seen in the rat, although with higher doses. 
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Hogan: Does it matter which way you give it? 

Zweifach: The effect can be produced in the rabbit by either the subcutaneous, 
intr: venous or intraperitoneal route. 

Zimmerman: This does not require sensitization? 

Zweifach: This is an acute manifestation. 

li aksman: Stetson’*® has evidence that rabbits may all be hypersensitive to 
Grain negative endotoxins to begin with. 

Zweifach: That is another point. I am focussing attention here on an agent 
which you could not demonstrate by any of the technics you have discussed. 
Waksman: The distinction that Dr. Woods has been trying to draw is between 
something hypersensitive and something that does not involve sensitization. 

Zweifach: That is why I originally objected to the word ‘‘toxic”’. I am not 
sure whether we may not be dealing with a type of delayed hypersensitivity. 
Since the organism has been exposed during his lifetime to bacterial endotoxin, 
in all probability some antibodies to it may exist. This is supported by the fact 
that when large amounts of endotoxin are given, an anaphylactic type of reac- 
tion develops. Whether there are tissue antibodies, as well as circulating anti- 
bodies, should be considered, particularly in view of the fact that all of the 
bacterial lipopolysaccharides, irrespective of their source, produce similar 
physiologic and pathologic manifestations. Although different endotoxins can be 
identified immunologically, they cannot be distinguished biologically, or physio- 


logically, on the basis of their effects. 

Recently, the suggestion has been put forth by Landy and Shear that similar 
polysaccharide complexes can arise from tissues and reproduce many of the 
manifestations of bacterial products. One must, therefore, take into considera- 
tion polysaccharides or polysaccharide complexes with lipid or lipoproteins, that 
ean be either of bacterial origin or of tissue origin. With respect to the effects of 
infection, one should keep in mind that any ‘slight stress” situation greatly 
exaggerates the response to these products. This factor came up in our experi- 
ences with traumatic shock. The ‘slight stress’ of lowering the blood pressure 
of a dog 50 mm. Hg by bleeding—of maintaining it there for an hour and then 
returning the blood under rigidly aseptic precautions—makes the animal as 
much as 1000-fold more sensitive to bacterial endotoxins than he was originally. 
The host response to endotoxin can vary tremendously. 

Furthermore, many of these considerations, in terms of infectious agents or 
stress, interfere with the manner in which endotoxins are handled. For example, 
the reticuloendothelial system may become depressed. This type of suppression, 
or blockade as it is ealled, is associated with an exaggerated biologic response 
to the bacterial products. 

Hogan: Did you say these dogs that have recovered from shock are more sus- 
ceptible to stress? 

Zweifach: They are more susceptible to bacterial endotoxin, so much so that 
you can kill them with a thousandth of the dose. 

Hogan: Do the ocular effects increase always in proportion? 
Zweifach: These have not been studied. 
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Hogan: Has anyone looked at the eyes of these animals with any idea of d:-ter- 
mining what type of reaction it is? 

Zweifach: Dr. R. Levine in the Department of Ophthalomology at the New \ ork 
University has examined the eyes in rabbits. 

Hogan: Is it an intraocular inflammation or a surface? 

Zweifach: Intraocular. 

Woods: I can tell you what it is, Dr. Hogan. Look up the 1915 article of 
Guillery’s'® because it will interest you tremendously. If you would like to go back 
in the history for a minute, I can tell you of an observation that may be interest- 
ing, made in 1916 when I was at the University of Pennsylvania working with 
Richard Pierce. I did not know anything more about polysaccharides then than 
an orangutan knows about theology. I do not think Dr. Pierce did, either, at 
that time. However, we found that if we injected this ‘“‘Uveagift” intravenously, 
we did get red eyes—a typical nongranulomatous uveitis. We had no photo- 
graphic apparatus at the research unit at that time, so Farber, that wonderful 
artist at the University of Pennsylvania, drew some pictures of the histology. 

About that time | found that this stuff was extremely toxic, but it did cause 
this typical ocular reaction in the surviving rabbits. It took almost a lethal dose 
to produce organic changes. I could get red eyes with smaller doses, but could find 
no histologic changes in these eyes. When I gave enough of it to cause the histo- 
logic changes, most of the animals died. The interesting part of it is that I got 
the idea of hooking these animals up to a kymograph to see what would happen. 
When Dr. Pierce saw the tracings, he said: ‘How did you get that? That is 
exactly what I want.” He was working on the genesis of anaphylaxis at that 
time and was trying to find some substance which would give the kind of blood 
pressure drop he found in his anaphylactic dogs. He worked on this ‘*Uveagift” 
for a while and finally decided it was a deaminized amine. He suggested that we 
go on and do further work with it, but we never did. We got switched off to 
something else. I simply tell you this recollection of almost a half century ago, 
because it might interest you to look up the old papers. 

Epstein: Have these substances ever been introduced into animals which had 
been raised in a sterile environment? 

Zweifach: Many of the problems that have been raised here could perhaps 
be ruled out in germ free rats, mice or guinea pigs. These animals can be reared 
under bacteria free conditions and receive no living bacteria in their diet. ‘There 
is a slight possibility that these animals get dead bacteria or endotoxins in their 
food. 

Zimmerman: What are the histopathologic characteristics of the effect~ of 
these endotoxins? 

Zweifach: The cellular response of the local Shwartzman reaction is of course 
well documented—both in terms of preparing a site locally by introduci 
bacterial product into the skin, and the subsequent effects of a systemic injection 
in about 18 or so hours—as are the acute pathologic effects of a single do-e of 
endotoxin. The dermal lesion is in the main a hemorrhagic necrosis. The animal 


can also be prepared (or sensitized) intravenously by giving a dose of endotoxin 
intravenously and on the next day giving another dose intravenously. he 
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systemic response, the so-called generalized Shwartzman, is characterized by 
fibroid deposits and bilateral renal necrosis. 

vor Sallmann: Dr. Zimmerman, if I might try to answer your question, Dr. 
Ayo’ ’ in 1943 described a toxic ocular reaction following the intravenous injec- 
tion of Escherichia colt. 

Hulbert: He used several different endotoxins. 

vor Sallmann: The produced reaction in the eye consisted of circumcorneal 
injec'ion, an increase in the permeability of the intraocular capillaries indicated 
by flue in the anterior chamber. I examined some of these eyes histologically 
and observed, in addition to an increased protein content of the aqueous humor, 
a moderate perivascular accumulation of polymorphonuclear leukocytes. I 
thin this condition might be comparable to one of those eyes which you have 
described as red eyes with the signs of anterior uveitis and increased intraocular 
tension. We were particularly interested in the effect on the intraocular pressure. 
In some of these rabbits a definite elevation of the intraocular pressure could be 
demonstrated. 

Woods: One member brought up a question, to which there is a very interesting 
answer, about these rabbits reared in sterile conditions. When Burky" first did his 
work on staphylococci, he found that he could give very, very young rabbits 
this highly potent staphylococcus toxin without any lethal effects; but when he 
gave it to adult rabbits, 0.1 ce. would produce death in a very few minutes. | 
do not think he ever worked out the mechanism of it, but there is an account of 
those staphylococcus toxins in one of his published papers. 

Halbert: 1 am very curious about this dose effect in rabbits in the production 
of red eye. You mentioned a very small dose, microgram quantities. I was not 
aware of that. I thought that fairly large doses were required. If very small 
doses only are needed, then think of the enormous number of people who have 
been given typhoid vaccine and the large number of ophthalmologic patients 
who are given typhoid vaccine, sometimes intravenously, are they not? Do 
ophthalmologists ever see inflamed eyes? 

Leopold: Occasionally you see a choroiditis after a patient has had typhoid 
vaccine. 

Halbert: At the time interval that you speak of? 

Woods: I think that you are right. You get a flare-up in the eye in the positive 
phase and in the negative phase, and you get an improvement. 

Zweifach: It depends on the route of administration. 

Halbert: This is a big factor, is it not? We know that animals and man given 
repeated doses of any of these endotoxins will become tolerant to the pyrogenic 
activity. Do they also become tolerant to the inflammatory response in the eye? 

Zweifach: Apparently, tolerance does not completely suppress the ocular 
reaction to endotoxin, although the flare is markedly diminished. 

We find that animals which have been made tolerant to endotoxins, are now 
resistant to a variety of things; they are tolerant to hemorrhagic shock, to trau- 
matic shock and to cold stress. Tolerance is an interesting phenomenon, since 
there is no evidence of circulating antibodies. 

Waksman: If Fine is right, these various things you have listed may all be 
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properties of endotoxin; that is, they may be different manifestations or activities 
of the same substance. 

Zweifach: This is, of course, open to question. 

Leopold: What did Fine say? 

Waksman: In surgical or hemorrhagic shock Fine and his colleagues! have 
found a substance in the circulation having many properties of endotoxin. Fine 
believes that this substance is endotoxin liberated by Gram-negative orga:isms 
in the intestinal tract, and he regards it as one of the causative factors of the 
collapse of the organism in protracted stress situations. 

With regard to the meaning of cross tolerance among the various phenoimena 
mentioned, it should be remarked that animals exposed to a single dose of 
endotoxin develop a marked impairment of their reticuloendothelial system. 
In tolerant animals, that is, animals injected with toxin repeatedly for several 
days, the reticuloendothelial system is now stimulated in some way and is much 
more efficient and can remove materials much more effectively. It has therefore 
been suggested that tolerance is associated with some alteration in the reticulo- 
endothelial status of the organism, whatever it may be. 

Zweifach: 1 would like to ask Dr. Woods whether his treatment with strepto- 
coceal filtrates may not be analogous to a situation resulting from repeated doses 
of endotoxin, since these preparations must contain endotoxins. 

Halbert: Before we get off this point, I would like to ask Dr. Smelser to men- 
tion his experiments with Dr. Pappas,'* in which they have given rabbits large 
doses of Shigella paradysenteriae endotoxin and have studied electron microscope 
sections of the ciliary process. 

Smelser: Our primary interest was in the epithelium of the ciliary process 
rather than in the connective tissue underlying it. I think we have nothing to 
say at the moment about changes in the blood vessels or the connective tissue 
cells of the stroma, but the epithelium was very definitely affected; the cells 
seemed to be swollen, and the very complicated interdigitations between the 
cells were simpler and appeared to have straightened out. Perhaps, the total 
cell surface was reduced, or at least it became much smoother, and the cytoplasm 
contained a great number of vacuoles. 

As a result of the injection of this substance, which we obtained from Dr. 
Halbert, there was a great deal of protein in the aqueous and marked flare. If 
the intraocular pressure was increased, then the changes which we observed 
might be comparable to those obtained when we attempted to block the filtration 
angle by injecting mineral oil into the anterior chamber. We hope to examine 
more thoroughly the deeper tissue within the core of the process. However, we 


have not studied the posterior choroid or the iris, only the ciliary processes 
Zweifach: While we are on the subject, I thought that we might mention the 
vascular effects of endotoxin. These involve two special areas, the smooth muscle 
elements and the endothelium, apparently separately. The smooth muscle «(fect 
is one in which the muscle becomes, so to speak, more sensitive to circul:ting 
neurohumors, particularly adrenaline and noradrenaline. One of the questions | 
would like to raise is whether or not there was any sign of an increased sensit 'vity 


of the vessels in the eye to adrenaline or noradrenaline. 
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As you know, Dr. Lewis Thomas has been able to reproduce many of the local 
manifestations of the Shwartzman type of reaction by combining adrenaline 
and endotoxin and injecting this mixture locally, or by giving the endotoxin 
systemically and the adrenaline locally. This effect, apparently, is obtained only 
with adrenaline and noradrenaline and not with other pressor agents and points 
to some important action, perhaps in the metabolic effects produced by these 
amines. 

Repeated exposure to endotoxin, short of tolerance, makes the animals more 
reactive to endotoxin. As a result, the venous side of the system becomes hyper- 
reactive and venospasm ensues. This feature, in many of our experiments, has 
resulted in edema of the capillary bed by interfering with the effluent circulation. 

I) terms of endothelium, along with many other insults which may be either 
local or systemic, endotoxin causes the endothelium to become highly phagocytic 
and stimulates the removal of macromolecular and particulate substances from 
the blood. The process can be followed by introducing an inert colloid like 
carbon and recording the uptake of these products by endothelium which nor- 
mally is only poorly phagocytic. 

I also would like to bring to your attention an interesting set of observations 
with respect to local tissue mediators which may be involved in the eye. A variety 
of amines has been shown to be released in various tissues after stimulation. 
Some of these agents arise in specialized cells, such as the mast cell. Large num- 
bers of mast cells have been described in the uveal system. Factors leading to the 
disruption of mast cells result in the liberation of different amines (5-hydroxy- 
tryptamine, histamine), esterases, and heparin-like compounds. If you introduce 
locally mixtures of 5-hydroxytryptamine and adrenaline, you get marked endo- 
thelial damage, whereas adrenaline, or 5-hydroxytryptamine by itself has no 


such action. The interaction of various amines in tissue injury may be of impor- 
tance. 


Waksman: There is no evidence, is there, that adrenaline is released from the 
mast cell? 

Zweifach: Animals treated with the so-called histamine liberators, such as 
48/80, bring about the release of not only 5-hydroxytryptamine and histamine, 
but also amounts of adrenaline and noradrenaline. Tissues can be depleted of their 
stores of adrenaline and noradrenaline by these liberators. 

Waksman: Yes, but there is still no evidence that adrenaline and noradrenaline 
are released from the mast cell. 

Zweifach: No, I do not think so. 

Waksman: You were talking about mast cells in the choroid. 

Zweifach: I am suggesting that perhaps the release of amines by the mast cell, 
plus sympathetic activity and the local release of adrenaline or noradrenaline 
may interact with one another to produce tissue damage, whereas in the normal 
course of events each of these by itself would not. Under normal circumstances 
they represent, at best, local regulatory mechanisms. 

Silverstein: I have been under the impression, and I think I have been finding 
support here, that the mode of action and the site of action of these endotoxins 
are different from the mode and the site of action which would be expected from 





348 SURVEY OF OPHTHALMOLOGY 


a delayed type of hypersensitivity reaction. Now, should this or should ‘his 
not be manifested as some difference in the histopathologic picture of the 1 wo? 
I understand from my little bit of reading that there is a general over-all ind 
uniform histologic picture in nongranulomatous uveitis. Would you not ex) ect. 
if there were really these two mechanisms working, that you might find di fer- 
ences? 

Zweifach: Which two mechanisms? 

Silverstein: The hypersensitivity, the delayed type of hypersensitivity. 

Waksman: I think that at this point we really ought to give some considera- 
tion to Stetson’s ideas. Stetson thinks that he has at least suggestive evidence 
that endotoxins are introduced into the animal constantly during its normal life, 
because of intercurrent infections with various salmonellae and other Gram- 
negative organisms, and that the animal therefore has a delayed hypersensitivity 
to them at all times. The preparatory phase of the Shwartzman reaction, then, 
actually consists of a delayed tuberculin type of reaction. Therefore the red eye 
which is produced after a single injection of endotoxin may conceivably be a 
delayed hypersensitivity reaction. We do not know whether we are talking here 
about two categories or not. 

Silverstein: What I wanted to find out from some of the pathologists here is 
whether it is not surprising that you get the same, uniform picture, if there are 
really two etiologic lesions. 

Waksman: We have not talked about two etiologic lesions, but probably one. 

Silverstein: You have talked about probably one, but some of the others have 
talked about probably two. 

Waksman: Dr. Zweifach, what do you think of that? 

Zweifach: There is no reason, in terms of other etiologic agents—fungi and 
bacteria and so on—why we should not have both of these factors present, as 
they apparently do occur. . 

Uhr: I think that the point of Dr. Silverstein’s question is perhaps being missed. 
There are two distinctive histologic appearances that are under discussion. One 
is that seen in nongranulomatous uveitis, which is similar to the histology seen 
in delayed skin reactions to protein antigens and to the tuberculin reaction. 
This type of reaction is different from the histologic alteration seen in the local 
or generalized Shwartzman, in which blood vessel damage and the consequences 
of that damage are the more prominent features. I think that this is evidence 
against the unifying concept. 

Silverstein: I am trying to find support from the ophthalmologists for the 
unified concept. I would like to hear, for instance, what Dr. Zimmerman his to 
say about what you might expect to see if you had a pure toxic insult, as opposed 
to a pure allergic insult. 

Zimmerman: That is the reason for my question of Dr. Zweifach a little while 
ago. It seemed to me that the reaction as he described it, the one of the Shw:rtz- 
man type, is one that we seldom see. 

Zweifach: I do not think we are implying that this is a Shwartzman typ» of 
reaction. The suggestion has been made that this is a delayed type of hyper- 
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sensitivity, which, as Dr. Stetson believes, is an integral part of the preparation 
of the tissue for the Shwartzman response. In the instance of the ocular reaction, 
the tissue may be prepared. We may then have an unrelated antigen-antibody 
reaction due to some circulating bacterium or fungus and the antigen-antibody 
com) lex becomes localized in the site that has been prepared. 

Ur: Sinee Stetson’s ideas have been brought into this discussion, I think 
that it is only fair to mention the data on which I think he has based them. 
Stet-on had noted similarities in the response to intravenous challenge with 
endotoxin of tuberculous animals that had been skin tested with tuberculin and 
normal animals that had been skin tested with endotoxin. 

For example, the intradermal injection of tuberculin into a tuberculin sensi- 
tive animal prepared the skin site so that intravenous injection of endotoxin 
18 hours later resulted in a local Shwartzman reaction. It occurred to Stetson 
that perhaps an analogous situation occurred with endotoxin. Animals are 
infected from birth with a variety of Gram-negative organisms, in which there 
isa great deal of immunologic cross activity. Stetson thought that injection of 
endotoxin into a “normal” animal might really be the injection of specific antigen 
into 1 delayed hypersensitive animal. 

Zweifach: 1 do not know whether he has abandoned this interpretation. He 
just does not have further corroborative evidence. 

Waksman: He has one difficulty, has he not—the fact that newborn rabbits 
are susceptible to a Shwartzman reaction and have not had time to get immunized 
the way his theory suggests. 

Would it shed any light on the relevance of this discussion to uveitis to ask 
the eve pathologists here whether cases of nongranulomatous uveitis are ever 
subject to unexpected hemorrhagic necrotizing complications, as one would 
expect if they were prepared for a local Shwartzman? 

Zimmerman: I have not seen it, but I think that the clinicians would be in a 
much better position to say. 

Hogan: | think there is no question about it. 

Waksman: It does happen? 

Hogan: Yes, it is very common. 

Waksman: Under what circumstances? 


Hogan: For example, in choroidal disease or in anterior disease of the eye, it 
is not uncommon at all for the disease to start out with hemorrhage. We see 
that very often. 


Braley: This is particularly true in nongranulomatous uveitis of the iris which 
looks like a Shwartzman reaction to me clinically. 

Hogan: One of the most common and most disastrous types of choroiditis 
is that which occurs in young people, and it is almost always characterized by 
inflammation and an associated hemorrhage. It is usually a very localized lesion. 

Waksman: The study of the tuberculin reaction in the old days led to the 
coining of the name Cocarde for the most severe kind of tuberculin reaction 
consisting of an erythematous induration, then a pale yellow necrotic area, and, 
in the center of that, hemorrhage which, of course, is purple. 
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Another implication of Stetson’s observations is that the delayed reactiin js 
a pure cellular inflammation and that the necrosis and hemorrhage ar the 
Shwartzman part, which is superimposed. The findings in the eye, as you have 
described them, are really closely consistent with this sort of mechanism. 

Halbert: In cases of typhoid fever, Dennis and Saigh"™ some years ago deion- 
strated liberated endotoxin in the circulating blood and serums of some of ‘hese 
patients. Do you get much in the way of eye lesions, uveal lesions, in this di-ease 
during the acute stage? 

Woods: Occasionally a little septic choroiditis as described yesterday. but 
nothing else. 

Halbert: You have an ideal circumstance, under which such endotoxins could 
be of importance in the development of these lesions, but apparently, clinically, 
you do not get much. It is quite out of line with much of the discussion. 

Woods: You certainly do not get the type of lesion we just described. 

Zweifach: The question is whether or not you have any peculiar or local 
circumstance within this particular tissue that favors the endotoxin reaction. 
What about this question of the mast cell in this area? 

Foerster: I cannot answer the question. Why, in uveal inflammations, are 
mast cells much more numerous in the ciliary body than elsewhere in the uveal 
tract? Why are plasma cells more abundant in the iris, and lymphocytes more 
abundant in the posterior choroid? 

Waksman: May I say something about the question that Dr. Zweifach has 
raised? You will remember that I have said that there was a relevance of the 
local blood tissue barrier to the ability to develop a delayed reaction. I described 
as evidence the difference in distribution of the lesions of allergic neuritis in 
rabbits and guinea pigs. Another example might be quoted from studies of 
allergic encephalomyelitis. One immunizes an animal against myelin and he 
develops disseminated inflammatory reactions of the central nervous system; 
these one can regard, or at least I regard them, as a lot of tiny tuberculin reae- 
tions to the antigen which is present all through the nervous system. However, 
these occur in more or less isolated foci. They do not occur diffusely throughout 
the central nervous system. 

It turns out that if one makes a lesion in the brain of a guinea pig that has 
this disease, there is a breakdown of the blood-brain barrier for a considerable 


distance around such a lesion, even in areas which appear perfectly normal 
histologically. Coincident with the area in which the blood-brain barrier has 
been broken down, there is a marked increase in the number and intensity of 


allergic encephalomyelitis lesions; in other words, these lesions are expressed 
far better in an area where the barrier is broken." 

If mast cells release histamine and damage vascular endothelium and so on, 
they can certainly play a role in altering the local permeabilities and therefore 
in permitting the expression of lesions which otherwise might never come to 
expression. 

Zweifach: There are two points that can be made here. First, when you iiject 
an antigen-antibody complex into the blood stream and at the same time ad- 
minister histamine or 5-hydroxytryptamine, the complex will accumulat: in 
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certain areas of the body, such as the adrenal, liver, and renal glomeruli. Ap- 
parently, the presence of vasotoxic amines causes the endothelial barrier to 
phagocytose these complexes quite avidly. 

Waksman: Do you mean that this is a different distribution from what you 
get otherwise? 

Zwetfach: Normally, colloidal complexes are not localized from the blood- 
stream except in the Kupffer cells of the liver and spleen. Thus, local changes 
may alter the barrier in the sense that endothelium will now phagocytose com- 
plexes which it normally does not: 

This brings to mind the experiments with reticuloendothelial system blockade, 
in which the introduction of an inert suspension of carbon to block the reticulo- 
endothelial system causes substances, including bacteria, which normally are 
retained to traverse the blood-brain barrier. 

Epstein: May I ask whether, extending this accumulation of evidence, the 
Shwartzman type of reaction might explain some of the picture of uveitis? 
Would it be necessary for the patient to have something in the way of a clinical 
event preceding the onset of acute uveitis which would suddenly set this mecha- 
nism into motion? 

Zweifach: I am suggesting that an event of this character will either interfere, 
let us say, with one of the defenses of the reticuloendothelial system, or will 
introduce an antigen-antibody complex, which will now be sequestered by a 
certain site. 

Epstein: So part of this comes down to the constancy of having an intercurrent 
event associated with the characteristic flare-ups of uveitis? 

Zweifach: Yes. 

Woods: Dr. Epstein, I am glad you bring that up, because I have been empha- 
sizing What you say for years. When you take the history of patients with non- 
granulomatous uveitis, a large percentage of them shows a history of an acute 
episode of infection of the upper respiratory tract occurring shortly before or 
concurrently with the iritis. 

Epstein: A large number of them do not. 

Woods: Yes, but a large number of them do, an appreciable percentage. If 
you always ask the question and try to get it in the history, you will find there is 
an appreciable percentage of people who say that they have attacks following an 
acute respiratory infection. I am quite certain of this. What the mast cells have 
to do with it, I do not know, but I do know that the fact of prior infection is 
often true. 

Uhr: Is hemorrhage being used synonymously with Shwartzman reaction? 

Braley: Not necessarily. 

Uhr: There are many causes of hemorrhage. I do not think that we should 
conclude that hemorrhage occurring in a previously inflamed and congested 
eye is necessarily a Shwartzman reaction. 

Zweifach: But you can also get all stages of the Shwartzman reaction up to 
the terminal event, which is thrombosis and hemorrhage, so this need not be a 
continuum. 


Uhr: Yes, but until it is demonstrated that the hemorrhage is secondary to the 
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type of vessel alterations which are seen in the Shwartzman phenomenc),, it 
will remain highly speculative as to whether this gross anatomic similarity has 
any pathogenetic significance. 

Waksman: The question whether the findings are consistent with the }ssi- 
bility of a Shwartzman mechanism has been answered in the affirmative. 

Zweifach: I hate to drag in psychosomatic factors, but in considering the role 
of adrenaline in this area, we might very well have a prepared site and ‘hen 
have a disturbance which results in the liberation of amines of the catechol | ype. 

Uhr: Yes, like the adrenaline skin reaction. 

Silverstein: | wonder whether it is germane to ask whether the clinical picture 
and the histology of this type of allergic iritis, say, that is described in the von- 
granulomatous form are similar to those of an almost ‘“‘secondary”’ iritis, in 
connection with some of the bacteria, pictures of which we saw yesterday 

Dr. Waksman made the suggestion yesterday, which I do not think was 
considered as seriously as it might have been, that some of these inflammatory 
reactions that you see associated with the granulomatous uveitis might really 
be manifestations of a delayed type of hypersensitivity. For instance, is the 
histologic picture similar to or different from what you see in the iris in those 
cases of granulomatous uveitis or in these cases of nongranulomatous hyper- 
sensitivity uveitis? 

Zimmerman: | think that very frequently if you look at the iris, you might 


not have any idea of what is going on behind; in other words, you see ex:ctly 


the same reaction in the iris in granulomatous and nongranulomatous uveitis. 

Woods: Let’s look at an illustration of this. Here is a focal reaction to tuberculin 
(Fig. 64). There are leukocytes in there, too. 

Waksman: Which one is that—granulomatous or nongranulomatous? 

Woods: This is a rabbit which was given tuberculin bacilli in itseye and allowed 
to recover and then given a systemic injection of tuberculin. This is what happens 
in the eye. 

Waksman: And that is the iris? 

Woods: Yes, that is the iris; a typical nongranulomatous reaction superimposed 
on a granulomatous disease. It is a positive reaction to tuberculin in the eye. 
This is a superimposed nongranulomatous uveitis. 

Ehrich: If I look at these lesions with the eye of a pathologist, I find all transi- 
tions from granulomatous lesions, as we saw them yesterday, to lesions of the 
nongranulatomous variety. It seems to me that many of the nongranulomatous 
lesions are very unspecific inflammatory lesions. 

Silverstein: Is it because the iris can only react in a very limited number of 
ways to these insults or is it because there are different pathways leading to the 
same thing in the course of events happening in the eye? 

Ehrich: Also, there may be differences in degree. 

Waksman: I would like to echo Dr. Ehrich’s comment. A delayed reaction 
depending on the form in which the antigen issupplied may be entirely transitory, 
that is, it may last only a day or two or be quite long-lasting to the exte:t of 
several weeks. Now, I am speaking of skin reactions which we pretend to wnder- 
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Fic;. 64. The focal reaction to tuberculin. Leukocytie and lymphocytic infiltration of iris, 
cellular and serofibrinous exudate in anterior chamber, produced in quiescent tubercular 
eye by systemic injection of tuberculin 48 hours previously. 


stand. The more transitory delayed reaction corresponds in its histopathology 
to what you see in the so-called nongranulomatous uveitis; the very same antigen, 
introduced in a more durable form, will provoke a lesion which goes on to forma- 
tion of a granuloma with epithelioid cells and so on and resembles so-called 
granulomatous uveitis. I suppose that the best known clinical example might 
be the lepromin test: with a soluble antigen one observes a 48-hour delayed 
reaction comparable to a tuberculin reaction, but in the usual form of the test 
one injects whole ground-up tissue containing whole leprosy bacilli. The maxi- 
mum of the reaction comes at two weeks, and it is a highly granulomatous 
reaction. 

Woods: That is exactly the procedure which Friedenwald, Wood and I used.'** 
We were using horse serum and bacterial bodies as the antigens. We consistently 
got the typical nongranulomatous reaction, but in a few rabbits subjected to 
repeated insult we got palisading epithelioid cells. 

Waksman: What I am suggesting is that there is no real distinction between 
these types of reaction. You set up a positive boundary, which is convenient for 
clinical purposes but which does not necessarily distinguish as to any fundamental 
difference in mechanism. 

Epstein: I was wondering, since much of the weight of evidence as far as the 


hypersensitivity mechanism of this is concerned has been based on Dr. Woods’ 


experience in streptococcal skin testing and therapy, whether, once we heard 
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about that aspect of nongranulomatous uveitis, we would not have further basis 
for discussion. 

Waksman: That is not the only basis, is it? 

Epstein: No, but it is one that has received a good deal of work and atteition, 

Waksman: There is another basis, which is the long line of experiments on 
serum disease in the eye. These show clearly that you can produce a so-called 
nongranulomatous uveitis on the basis of an antigen-antibody reaction. 

Woods: That is the next point I want to take up. 

Leopold: Before we go on with that, Dr. Smelser, would you care to say a 
word about mast cells? You have had a good deal of experience with them. The 
subject has been raised a number of times today. 

Smelser: | would like to quote some experiments made by a Danish ophthal- 
mologist working in our laboratory this past year, Dr. Larsen.!” He has been 
studying mast cells. I was very impressed by the enormous number of mast 
cells in the choroid and the posterior uvea. It would be very difficult to count 
them, but there are as many mast cells there as in other parts of the body such 
as lung, liver, capsule, and so on where they are supposed to be present in very 
large number. However, there are relatively few in the anterior uvea. 

These remarks refer to normal albino, male, young adult guinea pigs, rats and 
rabbits. The reactions which the mast cells give to cortisone, to thyroxine, to 
thyrotropin and to ascorbic acid depleted diets are approximately the same as 
found in other parts of the body. 

At the moment experiments are under way to produce a uveal inflammation 
and investigate the resultant mast cell behavior, but results of these investiga- 
tions are not available at the moment. I trust they will be before the end of the 
summer. Most mast cells contain a sulfate rich compound, heparin. One can 
identify them by the uptake of radioactive sulfate introduced into the animal. 
Larsen found that sulfate is taken up by many of the mast cells in the skin, as 
has been reported. This is in agreement with previous work. However, when the 
same experiment has been carried out in the same animal on the mast cells of the 
uvea, Larsen'® has so far been unable to find a single mast cell which incorporates 
radioactive sulfate in its granules. This is not to say that there is none, but a 
large number has been examined and, as yet, none has been found. This would 
suggest that the mast cells of the uvea have a much slower sulfate metabolism 
than mast cells elsewhere. 

Leopold: Are you sure that the sulfate gets into the uvea? 

Smelser: Oh, yes, the sulfate is there. Sulfate is found in the uvea, particularly 
in the ground substance, extracellularly as in skin. But in skin one finds accumu- 
lations of the silver grains in the emulsion of the radioautograph over mast cells, 
indicating the presence of sulfate in them. In the uvea there are mast cells, but 
they do not accumulate sulfate. In the posterior choroid there is a very large 
concentration of mast cells. In general, they behave as do mast cells in other 
parts of the body with reference to certain endocrine disturbances. They are 
different, however, with reference to their uptake of sulfate. 

The peculiar distribution in the uvea may have something to do with the dif- 
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ference in reaction of the posterior and the anterior uvea to noxious agents. This 
is strictly speculation. This investigation represents an important anatomic ap- 
proach to the study of the normal choroid in relation to the mast cells. 

Hogan: How would you account for Mrs. Foerster’s observation, then, that 
they are more numerous in the ciliary body? 

Smelser: I believe that was in the abnormal, not the normal, was it not? 

Foerster: Yes, and in the human eye. Were you looking at human eyes? 

Smelser: No, my remarks referred to laboratory animals. 

Foerster: Of course, I was looking only at the human eye, but I would say that 
mast cells appeared much more abundant in the ciliary region than in the pos- 
terior choroid. 

Smelser: 1 think that I am quoting Larsen correctly by saying there are more 
in the posterior uvea of the animal eyes studied. However, I must say that it is 
very difficult to make the counts. One should know the number of mast cells 
and the percentage of other cell types. 

Foerster: That is true and, also, they might be more difficult to see in the pos- 
terior choroid in fixed sections, where they are flattened. 

Smelser: Yes, the technical difficulties are great and great differences may 
exist among the species we have studied. However, there are large numbers of 
mast cells in the posterior choroid. One does not have to count them to reach 
this conclusion. 

Foerster: What is your reaction to that, Dr. Zimmerman? 

Zimmerman: | have been impressed by them in the part of the ciliary body 
that is quite adjacent to the root of the iris, around the greater arterial circle. 
But | do not think that they are common in the iris. 

Foerster: Oh, not the iris! In the ciliary body. 

Zimmerman: 1 would agree that they are probably difficult to observe in the 
choroid, and maybe we are not using the right technics. 

Foerster: | have seen a good many of them in sympathetic uveitis. 

Smelser: We were working with albino animals and you were working with 
human eyes, which are rather heavily pigmented. In the staining technic which 
we used, the granules are very dark. I would say that we would have great dif- 
ficulty in working with pigmented guinea pig eyes, for example. 

Waksman: Does anybody know whether these mast cells degranulate when 
an eye is traumatized in any way? 

Zweifach: Endotoxin degranulates mast cells in various tissues of the body; I 
do not, however, know about the eye. 

Smelser: I think that we will have an answer to that before long. The experi- 
ments have been done, and Dr. Larsen'*® is investigating this same problem. I 
cannot speak for him at the moment. 

Zweifach: We have one other interesting set of observations. When a histamine 
liberator is administered repeatedly for three or four days, just as is done in de- 
veloping endotoxin tolerance, these animals now develop a tolerance to all sorts 
of injury, including traumatic shock. They also develop a tolerance to local skin 


damage. Thus when the tissues are depleted of vasoactive amines, many of the 
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local skin reactions are blunted, as for example with endotoxins, histamine and 
particularly with 5-hydroxytryptamine. 

Waksman: May I add a footnote to that? In the rat experiment I showe« you 
a few minutes ago we injected turpentine in an effort to determine whethe: that 
would localize the hypersensitive reaction, if this is a hypersensitive reaction, 
Among other things we placed turpentine in one other foot, at different t.mes, 
in relation to the adjuvants. We found that if the turpentine was put into «. foot 
at 8 or 12 days after the adjuvant injection, then there would be a great enh: nce- 
ment of arthritis in the same limb where the turpentine had been administ cred, 
even though turpentine by itself produced no lesion that you could see. We also 
injected turpentine intradermally into these same animals at the same times, 
because it produces a local necrotic skin lesion, and again, the rats which were 
given turpentine, 8 or 12 days after the adjuvant, had an inflammatory lesion 
which looked like a tuberculin reaction at the site of the turpentine. 

We gave a group of rats 48/80 repeatedly, just as Dr. Zweifach has said; and, 
to a considerable extent, it reduced the localizing effect of the turpentine in both 
the joint and the skin. 

Braley: May I ask what 48/80 is? 

Waksman: It is a histamine liberator. It is a simple molecule. 

Ehrich: This question has to do with mast cells in the eye. If there are so many 
mast cells, has heparin been extracted from the eye by chemical methods? 

Smelser: I do not know. 

Ehrich: Are there any studies on heparinase? 

Smelser: There may be, but I do not know of them. 

Ehrich: Is it true that the aqueous contains demonstrable quantities of hya- 
luronidase? 

von Sallmann: No. 

Leopold: There is some. 

Smelser: Some, but very little. It has been well established that there is none 
in beef eyes in vivo. 

Leopold: Dr. Woods, will you proceed? 

Woods: The next thing I wanted to bring up was that while this discussion 
on endotoxins has been most stimulating, nevertheless, ophthalmologists have 
been unable to explain this nongranulomatous uveitis on the basis of endotoxins. 
I still believe, however, that this is a subject that has to be explored a great deal 
more. 

A great mass of experimental evidence has grown up about the allergic reac- 
tions in the eye. It began in 1908 with the work of Nicolle and Abt'*® who sensi- 
tized guinea pigs with horse serum by injecting it in the anterior chamber, and 
produced a beautiful iritis which was apparently of the nongranulomatous | ype. 

We go on to Sattler’! who, in 1909, made a great many experimental studies. 
After one injection he observed an inflammatory reaction which occurred in 
about 12 or 14 days and which he thought was due to an allergic reaction «fter 


antibodies had formed. He used the same explanation that von Pirquet'” used 


for serum sickness. 
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Then, in the following years there was a great mass of work. In 1930, Seegal 
and Seegal' produced their work on the sensitized eyes of animals or the eyes 


of sensitized animals, that reacted to and were brought into contact with specific 
antigen, that is, in the searified cornea; this they called the ophthalmic reaction. 

This was taken up by Derick, Hitchcock and Swift,’ and Derick and Swift,'*® 
who lid a great deal of work with implants and showed that the eye partook of 
this sensitivity. This work was followed by Schultz and Swift'® and then by 
Brow n’s"? work in 1932. All of these things involved traumatizing the eye. 

Then, in 1936, MacLean'® produced a nongranulomatous iritis with sensitiza- 
tion by living streptococci and intravenous injection with the same organisms, 
without traumatizing the eye. There was also the excellent work of Taylor and 
Suie ’ and Suie, Taylor and Rheins'® in the last couple of years, which showed 
the cffect or the relation of trauma to the increased activity in the eye. 

Beginning in 1939, we endeavored to investigate the question of hypersensi- 
tivity to organisms in patients with nongranulomatous uveitis. The first point 
we investigated was suggested by some work of Dr. Charles Wainwright! who 
at that time had collected about 22 antigenically distinct streptococci with which 
he was treating rheumatoid arthritis. We started with these strains and gradu- 
ally isolated other streptococci from foci of infection in patients with nongranu- 
lomatous uveitis. Next, we obtained from Dr. Lancefield her 42 strains of the 
subgroup A of the beta organisms. We isolated 14 alpha strains which were 
immunologically distinct in their production of sensitizing antibodies. Four of 
these have been lost. Finally, we added four strains of the subgroup B—the or- 
ganisms causing bovine mastitis—one strain of the I group, two or three C and 
G strains, and a couple of gamma strains. This made up a battery of about 60 
streptococci. 

The next question was dosage. Yesterday, someone brought up the point of a 
common reactivity to strepotocci in normal individuals. In our patients, certainly, 
more or less reactivity to streptococci should be expected. We were quite aware 
of this and not naive enough to fall into the trap of giving a dose so large it would 
give routinely false positive results. We determined the dose, therefore, by find- 
ing the maximal dose which about 120 patients with cataracts, without foci of 
infection, would tolerate without any significant skin reactivity. We ignored 
what we called single plus or minus reactions, that is erythema of 1 to 5 mm. 
without induration. We found that over 80 per cent of these 120 people with 
cataracts would tolerate a dose of 0.1 ce. of a T-50 concentration on the electro- 
spectrophotometer without significant reactions. We then took a group of rheuma- 
toid arthritis patients who had had repeated attacks of nongranulomatous 
uveitis and determined the minimal dose which would give at least a 12 X 12-mm. 
erythema with or without induration. This turned out to be 0.1 ce. of a 1:20 
dilution of the T-50 concentration. Therefore, a dose of 0.1 ec. of a 1:10 dilution 
of the T-50 concentration gave us, on paper, a 10-fold protection against false 
positives and appeared to be fully sufficient to evoke good reactions in the hyper- 
sensitive rheumatoid arthritic and nongranulomatous uveitis patients. With 
this dose, however, there was still an appreciable reactivity in about 20 per cent 
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of the normal cataract patients. This same 20 per cent error keeps creeping into 
this entire study. I will call your attention to it in the next two charts. 

We then began to test both granulomatous and nongranulomatous pat ients 
against this battery of streptococcal antigens. At the same time, these patients 
were subjected to a careful medical survey, with special attention to the bacte- 
rial flora of the prostatic fluid, any infected teeth and infected tonsils and sinvises, 
If streptococci or other suspicious organisms were found, vaccines were pre} red 
and the patient was tested against his autogenous organisms. 

At the beginning of the study, we prepared antigens from practically al! the 
organisms found in foci of infection, but it was soon found that the patients gave 
no significant reactions to most of them. We wound up by paying attention only 
to streptococci isolated from foci of infection, and Pseudomonas organisms. It 
was manifestly impossible to explore the entire question of bacterial hypersensi- 
tivity. The endurance of both the patient and the doctor forbade it. Other patho- 
gens have not been explored. Further, there is no reason why the patient could 
not react to nonpathogens as well as he could to pathogens. 

The next chart (Table 6) will show you the results obtained in the hypersensi- 
tivity study.'® These are figures up to 1956. There are 198 cases of nongranu- 
lomatous uveitis and 185 cases of the granulomatous type of uveitis. We found 
a positive bacterial type of sensitivity in 85 per cent of the nongranulomatous 
cases and negative reactions in 15 per cent. In the granulomatous group the 
figures are almost exactly reversed. We found 27 per cent of positive reactions 
to the stock streptococcus vaccines or to the autogenous vaccines in this 
group and 73 per cent negatives. This is our only control group, with the exception 
of the cataract patients I have already mentioned. In these groups there was the 
20 to 27 per cent incidence of apparently unrelated positives. 

There was a certain amount of cross reactivity between these vaccines (‘Table 
7). You remember that Lancefield’s streptococci were classified on the immuno- 
logic differences between the QM and T substances. In this series of 156 positive 
reactors, 42 reacted to one to four strains, 89 to five to nine strains, and 20 to 
over 10 strains, with 5 to all strains. 

Waksman: Dr. Woods, did these patients in general fail to react to irrelevant 


TABLE 6 
Bacterial Hypersensitivity in Uveitis 
(Tables 6-8 from A. C. Woods: A. M. A. Arch Ophth., 56: 749, 1956) 


‘ Total 
Specific Bacterial Hypersentivity Positive 
Reactions 
Ty Tweit) No. of 
Type of Uveitis Patients 
Autogenous 
Streptococ- Other N 
“ . . NO. 
cus Vaccines Organisms 
Only 


Stock Stock plus 
Streptococ- |Autogenous 
cus Vaccines) Strains 


Nongranulomatous..| 198 140 16 10 : 169 


Granulomatous 185 50 0 0 50 
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TABLE 7 


Distribution of Reactions to Subgroup A of the Beta Strains 


Type of Uveitis Total No. of Reactions to Reactions to Reactions to Reactions to 
yi Reactions 1-4 Strains 5-9 Strains 10+ Strains All Strains 


Nonezranulomatous 156 42 89 20 


Granulomatous 50 24 18 


organisms? I mean organisms entirely different from those that you are talking 
about, like Escherichia colt. 

Woods: Dr. Berens and associates'® worked on the possible importance of the 
colon bacilli, and in the early stages of this study we incorporated the colon vac- 
cines in the test battery. We also used a gonococcus vaccine, and in the early 
stages we used a great number of other organisms isolated from foci of infection. 
The only organisms that we have regularly explored have been the autogenous 
streptococcus vaccines, the stock vaccines and Pseudomonas. The latter have 
been incriminated several times. 

An interesting point is that 10 of these cases gave positive reactions to strep- 
tococci isolated from their own foci of infection and did not react to any of the 
stock vaccines. These patients all did well on desensitization therapy. 

All of these patients were given what we called a full medical survey which 
included tuberculin tests and skin tests with various fungi, and also brucellin 
and brucellergin, and toxoplasmin. Outside of the more extensive use of vaccines 
in the early stages and these skin tests for granulomatous diseases, there have 
been no studies on skin reactivity to other antigens. That was your question, 
was it not? 

Epstein: May I ask, before we leave that question, whether these were washed 
whole organisms? 

Woods: Yes, they were. 

Epstein: And were there also variations in terms of the number of organisms 
or the amount of a particular extract of the organisms? 

Woods: No. The concentration of all vaccines was standardized on the electro- 
spectrophotometer. 

Epstein: But I mean, comparing this to any other study in which one is try- 
ing to determine the incidence of streptococcus sensitivity in the population, 
there can always be differences in the nature of the preparation being used and 
the amount of the preparation. 

Woods: Exactly, yes. 

Epstein: | think some of the people here are probably familiar with various 
studies in which the incidence of streptococcus skin sensitivity in the general 
population has been studied. I believe the figures, 80 per cent positive and 20 
per cent negative for the nongranulomatous group are similar to one which were 
found in surveys of the general population.'** Does anyone recall this? 

Woods: Yes, I think Longeope and Freiman'®® had several reports on this 
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point, and there was also an enormous amount of work done on it back i: the 
thirties. We were well aware of this, for it had been done before we begai, our 


study. The idea we had was to pinpoint any streptococcal hypersensitivity We 


wanted to get away from “shotgun” therapy. We were perfectly aware that 
the old vaccine therapy had been a complete flop in the treatment of uveit:s. 

Epstein: Then does this mean that there is no evidence that people with jon- 
granulomatous uveitis have any greater incidence of skin reactivity to ‘si rep” 
testing than the general population? 

Woods: | think you are wrong in that deduction. 

Epstein: It is not so? 

Woods: A hundred and twenty patients with cataracts, without foci of infee- 
tion, showed almost completely negative reactions to these vaccines. In the 
granulomatous group of uveitis patients we had some 80 per cent negative and 
some 20 per cent positive. We know that there is at least a 20 per cent error in 
the nongranulomatous group. For these we did not find a bacterial hypersensi- 
tivity. There was approximately a 20 per cent incidence of apparently unrelated 
positives in the granulomatous group. 

Berens: | just wondered about those hundred patients who had cataracts with- 
out foci of infection. I wonder how you selected them. 

Woods: These patients, at the time, were sent for nose and throat consultations, 
dental consultations, and genitourinary consultations. They gave no history of 
uveitis. We could find no evidence of a focus of infection in this group and no 
history of outspoken former infections. They were as close to normal as we could 
get. 

Berens: They had no pyorrhea and no chronic sinus infection? 

Woods: Every one was examined by a competent otolaryngologist and by an 
oral surgeon and a genitourinary consultant. Patients in whom foci of infection 
were found were not used as controls. 

Berens: Had those foci been removed before you found them? 

Woods: That question, I am not certain I can answer. I can tell you that if they 
had had any manifest history of foci of infection, they would have been rejected. 
But it is quite possible that some of them may have had infected teeth which 
had been extracted. Almost everybody has had some pet foci of infection! But 
these controls were as close to virgins as concerns foci of infection as we can get. 
Let’s put it that way. 

Waksman: 1 would like to echo Dr. Epstein’s question, but in a somewhat 
different form. If I understood correctly what you said, Dr. Woods, you chose 
purposely an amount of vaccine that would give you only 20 per cent positives 
in the general population. Had you used a larger concentration of exactly the 
same test materials, you would have had positives in most of the population. 

Woods: Undoubtedly. 

Waksman: Therefore, what you describe is, perhaps, best indicated as a «\1an- 
titative difference. It was not that these patients had something those di: not 
have, but they had it in a more intense form. 

Woods: Exactly. Let me repeat that. I had to look up these figures the «ther 
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day from some old notes. We found that the patients with rheumatoid arthritis 
and with nongranulomatous uveitis would react to a minimal dose of 0.1 cc. of a 

:20 dilution of this T-50. If you gave them a much larger dose, they had violent 
reac'ions. The normal people would tolerate a dose of 0.1 cc. of a straight T-50 
concentration with no reactions or only minimal ones. Thus 0.1 ec. of the 1:10 
diluiion gave us, on paper, a 10-fold protection against false positives on 80 per 
cent of the patients tested. It gave us twice the dose to which the rheumatoid 
arthritis patients showed good reactions. You see, the test dose was right in 
bet cen these two extremes. It was a quantitative dose. 

B.rens: Did you rule out sensitivity in those cases to coliform organisms or 
did | not understand you correctly? 

Wvods: On account of your work on the coliform organism, for a while in the 
early stages a coliform antigen made in the same concentration was included in 
the test battery. It did not give skin reactions which appeared of any significance. 
Do not forget, as this study went on, we discarded many organisms which we 
used in the beginning. For example, we originally had 14 strains of the subgroup 
B, and we finally threw 10 of these out. We had a great many strains of F, 
and of the C and D groups. The organisms to which we consistently got no 
reaction were discarded. We came down finally to the stock battery I have 
deseribed—10 alpha strains, the 42 strains of the subgroup A of the betas, 4 
master strains of B, 1 F, 1 C, 1 G, and 1 or 2 gamma strains. The other strains 
were eliminated from time to time as the work went along. 

Berens: Did you not find a very marked skin sensitivity to the coloform group? 

Woods: No, we did not find any marked skin sensitivity to the coliform group 
in the group of patients which we tested. They did react in some cases, but we 
could not correlate them. 

Halbert: Did I understand you to say, Dr. Woods, that you did not find sensi- 
tivity to the staphylococeal strains in the early studies? 

Woods: We found frequently hypersensitivity to the various staphylococci, 
but no greater than that shown by other patients without uveitis. Since all 
patients with a strong hypersensitivity to streptococcal vaccines also give strong 
reactions to staphylococcus toxin, Dr. Burky'®® used a toxin for skin testing. This 
was 2 rather powerful toxin and was used in a 1:100 or 1:1000 dilution for test- 
ing. Using only this one staphylococcus toxin antigen eliminated a great amount 


of work and labor. However, we found no consistent reactions to this antigen 
in these uveitis patients. 


Epstein: I think that we are all aware of the poor results of the period during 
which foci of infection were eliminated and when “‘strep”’ therapy for rheumatoid 
arthritis proved to be of little or no help. I would also point out that in adult 
theumatoid arthrities, there is no very good relationship between the magnitude 
of antistreptolysin titer as a reflection of “strep” activity and acute attacks. I 
would personally minimize the streptococcal etiology theory in terms of rheuma- 
toid arthritis as a basis of departure for the streptococcal etiology theory in terms 
of uveitis. 


Woods: I regret greatly—and, of course, hindsight is always very much better 
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than foresight—that we did not correlate these studies with the strepto! sin 


titers all the way through, but we did not. We have done it in a few cases rece) tly, 


and I cannot say that we have found any relationship. But that correlatio: 
not done throughout this study. Are there any more questions on that? 


Vas 


I shall continue with this idea of hypersensitivity, then. Since we believed that 
this hypersensitivity might well be related to the uveitis, the natural corollary 
was that if we could desensitize the patients, the removal of the sensitivity should 
be accompanied either by a cessation of attacks or a complete suppression o! all 
attacks. We had prepared vaccines for a great number of these patients. Many 
have been lost and have disappeared, but there were a number of them whon: we 
were able to follow. Those we have been able to follow during the course of de- 
sensitization were retested at the end of the routine course. If they were then 
insensitive, treatment was stopped. If they were still sensitive, we continued 
the treatment until we had achieved an abolition of the skin reactivity which 
they had formerly shown. 

We gave the vaccine with some temerity at first, but ophthalmologists had 
for years given intravenous typhoid vaccine without any bad effects. Certainly 
there was a great deal of evidence that the subcutaneous injection of the strep- 
tococcal vaccines might well enhance the sensitivity; so in the great majority of 
cases, these vaccines were given intravenously. 

In the multiple reactors, we never put more than six strains in the vaccine. 
We used the strains, including the autogenous ones, to which the patient was 
most sensitive. If the patient showed, for instance, a 20 x 20 erythema and in- 
duration to two strains, and a lesser amount to four or five other strains, we would 
make up a vaccine consisting of 50 per cent of the two strong reactors and the 
balance would be of the other two to four strains to which the patient had reacted. 

The essential point in this treatment was to keep the dose below the patient’s 
point of reactivity. In some cases, there were sharp focal reactions in the eyes 24 
or 36 hours after the intravenous injection of the vaccine. In these cases we 
diluted the vaccine further to 1:10 or 1:100 and tried to bring it down below 
the patients’s point of reactivity. Of course, I believed at that time that the 
production of the focal ocular reaction by this vaccine in the hypersensitive 
patient was strong proof of a cause and effect relationship between the vaccine 
and the uveitis. 

Silverstein: How frequent was this type of response? 

Woods: Fortunately, we started with an initial injection of 0.1 ec. of a 1: 100 
dilution as a test dose. In three patients, as I shall show in the next chart, the 
focal reactions were so intense that we were forced to abandon the treatment. 
The reactions continued despite the fact that we rediluted the concentration of 
the vaccine. It was just the way some people are with tuberculin; you can scarcely 
put them in a room which contains a barrel of water with one drop of tuberc lin 
in it without their having a systemic reaction! 

Zimmerman: Were these ever hemorrhagic? 

Woods: No, none of the reactions was hemorrhagic. All of them were the = 
type of acute uveitis suffered before, but very transiently, lasting only 24 t 
hours, and fortunately none of them showed any permanent ill effects. 
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TABLE 8 
Results of Desensitization with Specific Streptococcus Vaccines 
Period of Post- 
No. of Cases treatment Successes Improved Failures 
Observation 
{ series..... 36 3-12 yr. 27 3 
1 series 6 mo.-3 yr. 27 10 


us 86 547 13 19 


(63%) (15%) (22%) 


‘| hree patients abandoned treatment because of focal attacks after small doses of 


es. 
10 cases recurrences after cessation of treatment were synchronous with return of 
vity. 
bert: How soon did these reactions start after injection? 

Woods: The foeal reactions started about 24 to 36 hours afterwards. All had 
this delayed type of reaction. 

Silvertsein: This was three out of how many, sir? 

Woods: We had 86 patients, and in three of them, we had to abandon treat- 
ment on account of foeal reactions to small doses of the vaccines (Table 8). It 
was 3 out of 86. There were, I should estimate, without having the figures at 
hand, probably a dozen more minor reactions that disappeared when we dropped 
the dose below the patient’s point of reactivity. If the patients had systemic 
reactions, as many of them did, that is, moderate systemic reactions, we dropped 
the dose immediately below the point of systemic reaction. An effort was made 
to increase the dose only as the point of reactivity receded. 

Silverstein: I think, as a contribution to the answer to Dr. Halbert’s question, 
in experimentally produced secondary iridocyelitis, it happens within 2 to 4 hours 
after. (Foss reports reactions within 5 minutes after secondary antigen challenge, 
the reaction lasting for a week or longer. I have since observed the same phe- 
nomenon. ) 

Woods: With horse serum, not with bacterial antigens. 

Silverstein: Yes, these were protein antigens. 

Woods: Yes, but not with bacterial antigens. Dr. Wood and I have done that 
many hundreds of times with bacterial antigens, and it is always a delayed 
reaction. 


I would like to emphasize again that the only patients treated were those who 


had had severe recurrent attacks and in whom the steroids were apparently 


unable to control the attacks; their vision was seriously threatened. Some of 
them were in such poor condition that they were already blind in one eye. A 
half dozen of these patients had almost chronically inflamed eyes, and after the 
iritis had quieted down, the cataracts were removed. 

There were 54 of these patients who would be classified as successes. By success 
I mean that the attacks ceased when the patients were desensitized, and they 
remained free of attacks for minimal periods of six or eight months after treat- 
ment was stopped. Almost without exception these patients had previously had 
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recurrent attacks, several every year. As long as the desensitized status was 
maintained in these patients, they remained free of any evidence of an active 
uveitis.!°® 

In this one series, there were 7 patients—this is an old chart and I think that 
there are now 10 such cases—who had recurrences after treatment was stoped. 


The recurrences came six months or later after cessation of treatment an all 
occurred synchronously with a recurrence of sensitivity. When these patients 
were retested, we found they had again become hypersensitive. Those patents 


were retreated, and again the same beneficial results were obtained. 

Epstein: Could they not have become sensitive considerably before ‘heir 
attack occurred? 

Woods: Yes, all I know is that a sample patient, let us call him Patient X, was 
treated, say, for 8 or 9 months and was free from attacks. When he was retested 
at the end of treatment, he gave only insignificant reactions to the same strains 
to which he formerly reacted. The patient was told to discontinue treatment, 
but we warned him to report back if he had any trouble. The patient would come 
back, say, 6 or 8 months later with a recurrent attack of iritis. When tested now 
for the third time, it would be found that he was again sensitive to various 
strains. Now, I do not know just when this sensitivity recurred. It was between 
the time when I said ‘‘good-bye”’ to him in November and the time he came back 
in July with an attack of iritis. That is all I can say. 

Halbert: I fully appreciate how difficult it is to have controls for a series of 
this type, but have you any indication in a similar series of this number of 
patients regarding what percentage under different therapy improved with time; 
or how patients simultaneously seen by some of the other ophthalmologists at 
the Wilmer during the course of this study compared with these; or how these 
figures compared with what happened spontaneously? 

Woods: You bring up several points I would like to discuss. The first is that 
the figures show a full 22 per cent failure rate in the treated cases. This approxi- 
mates the figures of 27 per cent of unrelated hypersensitivity observed in the 
granulomatous group and in the nonspecific reactives in the control group of 
cataract patients. 

Secondly, there is no control series for the second group. There should be a 
control series of at least twice the number of the patients. However, it is probably 
impossible to get such a control series. All I can say is that the patients treated 
were selected because they had a severe recurrent nongranulomatous iritis, which, 
as a clinician, I would have expected to keep progressing to almost complete 
loss of vision. The patients who had one or two attacks only, those which could 
be readily controlled by steroids, and those who had suffered only mild attacks 
were not treated. In fact, they were advised not to take this treatment, but to 
continue to follow the more conventional therapy. Therefore, the only con'rols 
we have on this are past clinical experience and our opinion as to what the out- 
come would be if the patient had been left alone. There is nothing else. 

Halbert: 1 wonder whether it would be possible to go through the historivs at 
some other hospital, for example, in Baltimore, to see whether with chosen 
there were any of similar severity and just what the outcome was. 
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li oods: That has never been done, but I am fairly confident that any ex- 
pericnced ophthalmologist would give a very poor prognosis for patients with 
recurrent attacks of severe iritis. 

li aksman: It seems to me that there is another kind of control which is needed 
in sich a study; that is, a series chosen to be as comparable to this series of 
pati-nts as possible, in whom a vaccine consisting clearly of the wrong organisms 


is u-ed. As Dr. Zweifach has suggested, we know of experimental processes in 


which any of a wide variety of bacteria or the endotoxins thereof, if given re- 
peat -dly, induce something known as tolerance. This is tolerance to a considerable 
varity of phenomena, some of which are inflammatory. Conceivably, with use 
in these patients of a completely nonspecific vaccine to which they do not have 
posi'ive delayed skin reactions, you might, nevertheless, succeed in producing 
the -ame therapeutic effect. 

li) vods: Before I take up this point raised by Dr. Waksman, let me speak one 
more word on a control group for the treated cases. Do you remember Sinclair 
Lewis’ story of Arrowsmith and the epidemic? There was a control series, and 
what happened to it? It is a good point to remember. 

The third point I want to bring up is exactly the one which Dr. Waksman 
has mentioned. Is this favorable result specific or nonspecific? I am not able to 
answer the question. I might read one paragraph I have written on this: 

“There is undoubtedly a great deal of cross reaction between the different 
strains of streptococci. Many of the patients reacted to a number of different 
strains. In the over-all picture, there was considerable reason to believe that the 
reaction was specific. The reason for that is, first, the favorable results of treat- 
ment were accompanied by skin desensitization, and, second, with the old shot- 
gun treatment of uveitis with bacterial vaccines which has been performed for 
many, Many years, we have one of our gloomiest failures. The nonspecific treat- 
ment with bacterial vaccines has not worked.” 

There were some cases that did well on nonspecific vaccines, but in general 
such treatment was a failure. In this series an effort was made to pinpoint the 
sensitivity and to treat only that. But I cannot tell you definitely whether the 
beneficial results were due to a specific or nonspecific action of the vaccine. 

The fourth point: was this a desensitization or an immunization? Did we in- 
crease the circulating antibodies, the streptolysin O, the streptohyaluronidase, 
and so on by the injection of these vaccines, and if so, was the therapeutic result 
due to circulating antibodies? Again, one of the weak points of this investigation 
is that we did not follow the circulating antibody titers consistently throughout 
the whole series. 

Ehrich: 1 should like to ask whether you made any studies of adrenocortical 
function with respect to this treatment? We studied, some years ago, the effect 
of intravenous injection of typhoid vaccine upon man. 

Woods: Yes, I know. So did we. 

Ehrich: We got a very fine response of the adrenal which put out a great deal 
of hydrocortisone. This, in turn, may have a profound effect on inflammatory 
diseases of the eye. 

Woods: I agree with that fully. We made some studies with typhoid vaccine 
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and found exactly the same thing; it increased the output. Frankly, my pr: sent 
belief is that the old nonspecific protein therapy, which was so widely usid in 
ophthalmology, was simply a poor form of steroid therapy. I may or may not 
be right on this, but I still believe that it was just a poor way of using - orti- 
costeroids. In these cases we did not follow the ketosteroids. Thus remains an: ther 
possibility which may explain the good results, but I doubt it. These pativnts, 
as a rule, appeared beyond the range of systemic steroid therapy before this 
treatment was begun. 

Leopold: Do a number of these patients have steroid therapy before being ‘ried 
on streptococci? 

Woods: Most of these people had almost gotten beyond the help of steroids. 
They were all severe cases, and the steroids were no longer effective. The clinicians 
here know that in the mild cases, with the use of steroids, you put a shield be- 
tween the tissues and the noxious agent, and as long as you give steroids and 


they maintain this protection through the natural course of the disease, you 


simulate a cure. But, again, I do not believe that steroids really ever cured any- 
thing, so I stop there. 

Epstein: But the term “success” here does not mean that there was any re- 
sponse during the immediate attack; that is, the immediate attack was not 
dramatically affected. It was the followup, the rate of recurrences, that was the 
criterion for success, and this is based upon a prior history in this group of 
patients of the periodicity of returns. 

Woods: Yes, exactly. 

Epstein: Again, I would raise the problem—and I am probably incorrect in 
drawing parallels between the recurrences of rheumatoid arthritis and the re- 
currences of uveitis without trying to think of common pathways—but the 
predictability of recurrences of rheumatoid arthritis, as modified by any mode 
of therapy, has turned out (as I am sure it has in uveitis) to be a most difficult 
thing. Individuals with chronic severe active rheumatoid arthritis may spon- 
taneously go into a quiescent phase, so that there is some difficulty in evaluating 
any therapeutic modality. No matter how many double blindfold studies are 
done, it is most difficult to prove that therapy and not psychic factors or the 
attention of the physician has been responsible for a change. 

Woods: The final point that I want to make is that this method of determin- 
ing bacterial hypersensitivity is manifestly incomplete; any number of patho- 
gens, as Dr. Berens brought out, might be taken up in this test battery. For 
example, we did not go extensively into the possible role of coliform bacilli. In 
three of the cases treated, there were violent reactions to Pseudomonas cultured 
from the patient’s focus of infection. Therefore, we always looked upon the 
Pseudomonas with a suspicious eye every time we cultured one from the paticnt’s 
own focus of infection. 

If you were able to find some screening process to cut down the labor oi this 
procedure, it would be an excellent idea. The one screening process we attempted 
was to try to make up four master vaccines, each containing about 10 struvins, 
and test the patients against those. The trouble here is that you had to tak« the 
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10 vxeeines and test them against those that were reactive every time you got a 
reaciion to one of the master strains. This did not work, because if we put the 
proper test dose of each strain in the master vaccine, it contained so much 
protvin that there was a nonspecific positive result. If we kept the concentration 
of the master vaccine to the strength of the individual strains, the concentration 
of e:ch strain was insufficient to produce positive results. 

Dr. Wood now has the idea that, possibly, taking the purified M and T sub- 
stances, we may be able to get somewhere. 

Tiere is another point which I have already mentioned, the unexpected results 
in al ied conditions. One man, in whom psoriasis was associated with the uveitis, 
suddently got completely cured of his psoriasis while under this treatment. 

There were a few cases of rheumatoid arthritis which evoked letters from 
interists, asking just what was the nature of this secret treatment which gave 
such a result. It may be a remission such as Dr. Epstein has just suggested. It 
may be related to the vaccine. All I can do is give you our experiences and our 
figures, tell you of the safeguards we used in treatment, and admit the fallacies. 
[ still say that in more than 60 per cent, or almost 75 per cent, of severe recurrent 
nongranulomatous iritis in eyes which were probably going the way of all flesh, 
we have been able to arrest the attacks and to salvage a fair amount of vision. 

Silverstein: As a nonophthalmologist, could I hear what the sequel is, nor- 
mally, to an attack of nongranulomatous uveitis? 

Woods: I do not know what an average attack is, because some of these people 
come in with a typical attack of nongranulomatous uveitis, and suddenly get 
well and stay well and never have another attack. Others have recurrent attacks 
over two or three years, rather mild ones, and go on with no serious threat to 
their vision. But there is a group of chronic cases, including those stressed by 
Dr. Hogan and associates,'*7 who have recurrent attacks, and the eyes become 
so damaged that the patients go blind. The steroids no longer control these cases, 
and nothing else helps them. 

Silverstein: What proportion of the total number with nongranulomatous 
uveitis would you say go on to blindness or enucleation? 

Woods: Very few go to enucleation. The only eyes enucleated are those which 


have become blind and are painful from secondary glaucoma or something like 


that. Maybe, we can get an answer to the first question from these figures here. 
Of the 198 cases, vaccines were prepared for 89 who were followed. The other 
patients for whom vaccines were prepared are lost and are excluded. In, say, 40 
per cent the recurrent attacks were of such severity that desensitization therapy 
was advised.!* 

Epstein: Dr. Hogan likes to remain very quiet, but I like to prod him. Dr. 
Hogan, you probably have treated uveitis with every modality other than 
streptococcus vaccine therapy. Given a group of 100 patients having chronic 
relapsing disease of this type, what do you think your experience would be in 
terms of any other mode of therapy inducing a remission of considerable duration? 

Hogan: 1 think that it is a matter of classification of cases; that is where our 
trouble is. In the rheumatoid cases, I am sure that I can do just as well with 
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almost any type of treatment as Dr. Woods does with his streptococcal vaccines, 


The rheumatoid group of ocular inflammations is notorious in the variation of 
the type of inflammatory reaction which develops. It is very rare in rheum :toid 
disease to observe such a severe iridocyclitis that all vision is lost. We have only 
5 cases of what we call chronic rheumatoid disease that have resisted all ty) es of 
treatment. I think we should send them to Dr. Woods. All the rest of them have 
typical stories. They have relapses every year, ordinarily, and many of then: will 
go into remissions that last 3, 4, 5 or 10 years. 

I think that until somebody gets a large enough series we cannot ev:luate 
any type of treatment in this group of cases. 

Woods: Only about 10 per cent of these people give evidence of rheum:itoid 
disease. 

Berens: Dr. Woods, I certainly want to agree with you on the importance of 
the streptococcus, but having started this work back in the twenties, I came to 
the conclusion that these vaccines were rather nonspecific. If you got a reaction 
to streptococci, your own bacilli or stock streptococcus preparations, it did not 
mean very much, because we have all been exposed so often to those organisms. 

In our cases we found in many instances a tremendous reaction to the coliform 
group. I do not believe that they are necessarily the causative organisms. We 
did not think that we had anything specific from intradermal testing. 

When we started on our work in arthritis, Russell Cecil had reported that he 
had found the streptococcus in the blood of the rheumatoid arthritis group, and 
the first thing that we tried to do was to find out whether that was true. We 
found that it was entirely untrue. He had to take back the statement. 

My contention has been that these vaccines are entirely nonspecific. I have 
seen many rheumatoid cases get much better. I think that it helps them greatly 
psychologically. I wish Dr. Fremont-Smith were here today, because I am sure 
he could tell us much about the psychologic effect of these treatments. 

Silverstein: May I ask one quick question? I am beginning to wonder whether 
we have the right organism that accounts for this nongranulomatous uveitis, or 
is it an organism? Is there any question about the fact that the etiologic agent 
is some infectious organism, or is this fairly well accepted? 

Woods: We can get nongranulomatous uveitis in serum sickness. After we 
discovered two cases, we began to examine every case of serum sickness and 
found in almost all of them little lymphoid cell keratic deposits, indicative of a 
mild uveitis. 

Silverstein: Were these in the minority? 

Woods: Oh, the great minority. 

Hogan: The question asked, however, Dr. Woods, was not about these other 
agents but about rheumatoid arthritis. Is that a streptococcal disease or is it 
not? 

Woods: I hope I have not said anything that would indicate that I believe it 
is a streptococcal disease. I simply said that there were one or two spectacular 
cases in which a concomitant rheumatoid arthritis improved remarkably under 
this vaccine therapy. I said I did not know whether the vaccine had anythiig to 
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do with the improvement. Only a small percentage of these people had rheuma- 
toid arthritis. That is the first thing. 
Secondly, in answer to Dr. Silverstein’s question, I believe that other organisms 


may quite well be involved. In 20 per cent of people who were completely de- 


sensitized to streptococci, the treatment had no effect on their iritis. They were 
completely desensitized to organisms to which we had found them sensitized. 
The were skin tested after the treatment and were negative. Yet their iritis 
cont nued. I think that there must have been some other allergen which we had 
not picked up which was the responsible agent in these patients. 

B,aley: There is one disease that is rather well established to be associated 
with the streptococcus and that is rheumatic fever. 

Woods: We never have iritis with that. 
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I am a little hesitant about showing these illustrations because I do not know 
how germane they are to what you are really interested in; that is, what happens 
in the early stages of nongranulomatous uveitis. As Dr. Woods and everybody 
else has pointed out, the natural history of nongranulomatous uveitis is for the 
patient to recover after initial attacks or even after a number of attacks. Usually, 
by the time the eye reaches the laboratory, many complications have developed. 
Most of what I can show you represents a very heterogenous group. However, 
the one thing that does make itself evident throughout the study of the anterior 
segment in nongranulomatous uveitis is that we see similar changes under a 
great variety of conditions, and the reaction pattern tends to remain fairly 
consistent. 

The first few figures illustrate what I think is the exception rather than the 
rule; that is, the finding of discrete lymphocytic nodules. 

These are not characterized by prominent reticulum cell proliferation, such 
as we see in lymphocytic proliferations in other parts of the body, but usually 
are just pure lymphocytic foci. Frequently, however, in association with these 
lymphocytic foci, if you look around the periphery and throughout the iris 
generally, you will see a tremendous number of plasma cells. 

Here is a focus of lymphocytic hyperplasia in the ciliary body, at the root of 
the iris (Fig. 65). Note the absence of reticulum cell proliferation. I have seen 
it on one or two occasions, but I think that it is very, very exceptional. 

This figure shows what we see more characteristically and under a very great 
variety of conditions (lig. 66). We see it after trauma, we see it in association 
with granulomatous lesions in other parts of the eye, in association with lens 
induced processes, in association with corneal ulcers, and so on; that is, a profuse 
proliferation of plasma cells throughout the entire thickness of the iris. The iris 
tends to become dense. Ordinarily the iris is a very thick, acellular structure, 
full of hyaluronic acid, with a relatively small cell population. Here you see, on 
the other hand, a very densely cellular structure, with practically no stroma 
(Fig. 67). 

Hogan: Dr. Zimmerman, do you see the infiltration of plasma cells as a {une- 
tion of time? 

Zimmerman: I do not believe that there is any good evidence of that. | do 
not think that we can judge from our own material in regard to the function of 
time. I might mention some experiments that Dr. Dixon and his group reported 
in Washington, D. C. last week. With the transfer of lymph tissue from a snsi- 
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Fic. 65. A nodular accumulation of lymphocytes is present in the ciliary body at the 
root of the iris but there is no central focus of reticulum cell hyperplasia. The iris of this 
eye was more diffusely infiltrated by lymphocytes and plasma cells. From the glaucomatous 
right eye of a 46-year-old white man who had bilateral nongranulomatous uveitis of undeter- 
mined etiology. H and E, X 115. 


tized animal to another nonsensitized animal, followed by challenge with the 
specific antigen to which the original animal had been sensitized, within just a 
few days these lymphocytes were transformed to plasma cells. 

Silverstein: He did not really say that. He said that there were 90 per cent 
lymphocytes in these transfers and that from these he obtained plasma cells. 
Zimmerman: Yes, the material he transferred consisted of 90 per cent lympho- 
cytes but, after being transferred and challenged, the cells became plasma cells, 
the assumption being that these were all transformed into plasma cells; by use 
of the fluorescent antibody technic they were shown to be producing specific anti- 
body. Experimentally, Dr. Silverstein and I have observed the formation of 
plasma cell infiltrates in the iris, ciliary body, vitreous, and other ocular tissues 
during the second week after the injection of 1 mg. of crystalline egg albumin 
into the vitreous. Thus we no longer think of plasma cells merely as the “round 
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Fig. 66. The iris is diffusely infiltrated by plasma cells many of which are being dis- 
charged into the anterior chamber. There is also much proteinaceous exudate in the anterior 
chamber. Russell body formation is evident. From the glaucomatous eye of a 62-year-old 
colored man. Clinically the uveitis was believed to have been the result of sensitization to 
leaking lens protein from the cataractous (but otherwise intact) lens. The uveitis in this 
eye began acutely one year before enucleation shortly after cataract extraction was per- 
formed in the other eye. H and E, X 185. 


cells of chronic inflammation.” This gets me to the point I wanted to reach and 
to the question I wanted to pose to Dr. Coons and Dr. Ehrich and others; it 
concerns the fact that we do see this dense plasmacytic infiltration in the iris so 
characteristically and so frequently, as Mrs. Foerster pointed out earlier and as 
others have mentioned. This is a very characteristic and expected reaction in 
the iris. Now, as far as I am aware, the only well established function of the 
plasma cells is the production of antibody, and from this we would assume that 
the iris is an exceptionally good producer of antibody, just from this morphologic 
picture. 

I might point out also the Russell body, because the iris is an exceptionally 
good tissue also for the production of Russell bodies. 

This slide shows you some of these. Note that the plasma cells are being 
thrown out into this plasmoid aqueous and into the anterior chamber (Fig. 6A) 

Figures 68A and B show you the very remarkable production of Russell 
bodies, both in the stroma of the iris and again being discharged into the antcrior 


chamber. This, I would say, is not a typical picture, but is an exaggerated ex- 
ample of Russell body production. 
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Fig. 67. The markedly atrophic and degenerated iris is diffusely infiltrated by plasma 
cells and Russell body formation is prominent. Repeated attacks of unilateral iritis had led 
to the formation of anterior and posterior synechiae, a pupillary membrane, iris bombé and 
secondary glaucoma. H and E, X 320. 


Another feature that we do see in longstanding chronic iridocyclitis is the 
formation of a neovascular membrane on the anterior surface of the iris. I would 
like to ask one question of Dr. Hogan, however. I am a little bothered by the 
impression that you gave some of us about the hemorrhagic phenomena at the 
outset of nongranulomatous uveitis. 

Hogan: I did not say “nongranulomatous.” I said it was not unusual to see 
hemorrhage around foci of choroiditis or at the outset of iritis. I did not say what 
type. 


Zimmerman: | beg your pardon. When you say ‘not unusual,’’ do you mean 
that this is something that you saw in a large number of the 1500 cases which 
you surveyed? 


Hogan: It is more common in the posterior eye. I would say that I have seen 
out of the 1500—this is a guess—at least 100 with hemorrhage around foci of 
choroiditis; and I would say that I have seen at least 10 or 15 patients with 
iritis within a very short time after onset of disease. 

Zimmerman: Then it is not related to this neovascular membrane on the 
iris, 

Maumenee: Out of how many cases of iritis? 

Hogan: Our iritis cases are approximately in the ratio of 70:30 to choroiditis, 
80 it is 70 per cent of the 1500 cases. 





2 ‘ 


beatin Pe 


Fig. 68. A and B. An exceptional degree of Russell body formation is observed in the iris 
of this 39-year-old white man whose eye had been blind since an injury at age 3. A Soem- 
mering ring deformity of the lens was present and there was bullous keratitis. A. Russell 
bodies are present on the surface of the iris and trabacula as well as in the iris stroma. H 
and E, X 155. B. One of the stromal Russell bodies is shown at higher magnification. I! and 
E, X 760. 
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Ehrich: 1 would like to point out that what we saw yesterday is called by 
pat iologists specific inflammation (inflammation caused by tubercle bacilli, 
leprosy bacilli, Toxoplasma, and so forth). It was characterized, as you saw, by 
graiiuloma formation and the presence of epithelioid cells. 

\hat we have seen today is what pathologists usually call nonspecific in- 
flanmation. It is characterized by the production of plasma cells. This is the 
sort of thing we see in pyogenic infections. Lesions of this kind suggest, as Dr. 
Zimmerman indicated, production of antibodies rather than antigen-antibody 
reaction. 

soth these inflammations should be distinguished from the lesions of the so- 
ealled anaphylactic type, and the wheal and erythema type of allergy which are 
due to antigen-antibody reactions. It was the latter kind which was involved in 
the uveitis, I am sure, which was studied by Nicolle! early in the century, in 
contrast to what Derick and Swift'*® investigated, which was the delayed type 
of allergy. 

want to show you two slides, to illustrate an antigen-antibody reaction of 
the anaphylactic type. This is a typical reaction in a vessel following a second 
injection of horse serum (Fig. 69). It is a necrotizing reaction. Please note the 
complete absence of plasma cells or epithelioid cells. 

Waksman: May I interject something? I know that there is considerable 
difficulty about nomenclature among immunologists themselves. What you are 
calling anaphylactic is what at least one school would call an Arthus reaction 
but not anaphylactic. What you call wheal and erythema is what that school 
calls anaphylactic. 


Ehrich: The nomenclature which I am using here is one which is being used 
by allergists in this country such as H. 8. Lawrence,'* who distinguishes the 
wheal and erythema type which he characterizes by the absence of precipitable 
antibodies in the serum, although there are serum antibodies which transmit 
the allergy; the anaphylactic or Arthus type which is characterized by serum 


Fig. 69. Acute necrotizing arteritis following the injection of horse serum in a rabbit. 
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Fic. 70. Subacute proliferative arteritis following a single injection of horse serum in a 
rabbit. From W. E. Ehrich, J. Seifter and C. Forman: J. Exper. Med., 89: 23, 1949. 


antibodies which are readily precipitated; and, third, the delayed type of allergy 
in which antibodies are absent but which can be transmitted by cells. 

This is the other kind of reaction that is seen in serum sickness (Fig. 70). 
There is no necrosis but a proliferation, a hyperplasia of endothelial and 
muscular elements. Again, there are no plasma cells or epithelioid cells. Thus, 
both the serum sickness and anaphylactic reactions are entirely different from 
those of granulomatous and nongranulomatous uveitis. 

Woods: Rich and Gregory’s'* work on hypersensitivity in periarteritis nodosa, 
in experimental animals, showed beautiful palisading epithelioid cells. 

Ehrich: The cells contained in this lesion are not epithelioid cells. 

Uhr: Dr. Ehrich, can this type of lesion evolve into a granulomatous lesion 
in its later stages, or does a granulomatous lesion imply that there has been 
tissue destruction? 

Ehrich: I cannot answer this question, but I can say that the granulomatous 
lesions of which we were talking yesterday and the lesion I am talking about 
now are different reactions. The lesions yesterday looked more like tubercles 
containing epithelioid cells. 

Uhr: Is this not just a question of the time factor? 

Ehrich: Oh, no, this is a different cell. 

Uhr: What about the lesions that Dr. Rich showed us yesterday produced by 
antigen injected in immunized animals? 

Ehrich: He showed us granulomas, but he did not give us evidence to prove 
that they were due to his antigen. They may have actually been a coincide:tal 
finding. 

Uhr: He told me that he has observed exactly analogous lesions to those he 
showed us in normal animals within 48 hours after injection of antibody followed 
by the slow intravenous infusion of an equivalent amount of antigen. In o#!ier 
words, in such rabbits there should be none of the delayed type of hyperse \:si- 
tivity. 
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Ehrich: 1 have not seen this work. We should evaluate it only after careful 
stuly and a repetition of the experiments. We should not accept something which 
mtrary to our experience of 30 or 40 years without careful evaluation. 
jverton: How long after the second insult was this section taken? 
hrich: The first section was taken 2 or 3 days after the second insult; the 
second section was taken 10 days after the first. 
werton: Do you think this second one might possibly have resulted from an 
edeinatous response? 
hrich: This was associated with proliferation. 
werton: Are you sure of that? 
wich: Oh, yes. 
verton: I am asking these questions, because I have observed extraordinary 
changes in endothelial cells when monkey aorta from a sensitized animal was 
periused with the specific antigen used for sensitization. In that situation the 
endothelial cells became hydropie and columnar and stained diffusely. Specific 
antigen effected these changes within an hour or two of perfusion. 

Ehrich: The proliferation was associated with mitotic activity, but the point 
that I am trying to make is that the lesion was free of plasma cells and epithelioid 
cells. 

Syverton: It was freedom from plasma cells and other round cells that reminded 
me of the response of sensitized endothelial cells to specific antigen. Although 
quick inspection suggested that proliferation had occurred, that response, of 
course, was unlikely or impossible to demonstrate two hours later. 

Ehrich: The pathologists among you may recognize that the number of cells 
in this slide are several times the normal number. 

hr: Dr. Ehrich, are you suggesting, in a sense, that the development of plasma 
cells and granulomata are parallel processes? 

Ehrich: It seems to me, from what we heard yesterday and today, that they 
are related. This view is supported by our studies with staphylococci 30 years 
ago which showed in the beginning just lymphocytes and plasma cells, and later, 
epithelioid cells. 
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Waksman: The field of hypersensitive and immunologic reactions has been 
plagued more by nomenclatural disagreement than any other I know of. A source 
of great confusion is that the very same word means completely different things 
to different people. 

In the first place, European allergists use the word “allergy” to mean what 
all of us have been calling ‘delayed type allergy,” “infectious allergy,” ‘“bac- 
terial allergy,” or “tuberculin-type allergy.”” In America, the word “allergy” 
usually refers to asthma, eczema or hay fever and does not refer to bacterial 
allergy at all; so different parts of the world are completely divergent even on 
this basic term. It is in best accord with von Pirquet’s original use of the word, 
“allergy”? to encompass all hypersensitive or immunologic phenomena, because 
his definition was broadly based on altered reactivity and what we now call 
immunologic specificity. However, the first thing to remember is that in Europe 
“allergy” means one thing and, in America, another. When an American allergist 
says “allergy,” he is talking about patients with hay fever. 
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The next term is “anaphylaxis.” This word has often been misused to cover 
all the immunologic responses one sees in an animal, including delayed, Ari hus, 
and wheal and erythema reactions. For example, the lesion which Dr. E\ rich 
showed you and described as anaphylactic was what many people call an Ari hus 
reaction. An Arthus reaction can certainly be distinguished from a delaye:| re- 
action, on the one hand, and from what Dr. Ehrich referred to as the whea! and 
erythema type of reaction (the one for which I believe the term anaphy):ctic 
should be reserved) on the other. 

Perhaps I should spend a moment on what we know about the distinctions 
between the Arthus and anaphylactic mechanisms. In both the guinea pig and 
rabbit, anaphylaxis is the disease produced by pharmacologic agents such as are 
released from mast cells and perhaps others by an antigen-antibody reaction 
which probably involves participation of complement. The Arthus does not 
involve pharmacologic agents and need not involve mast cell lysis. Whereas 
anaphylaxis can be elicited either with precipitating or nonprecipitating «nti- 
body, the Arthus requires precipitating antibody for its production and appears 
to require much larger amounts of both antigen and antibody. The wheal! and 
erythema response, which has come to be known by immunochemists as passive 
cutaneous anaphylaxis (PCA), is simply local anaphylaxis according to all 
histologic, physiologic, pharmacologic and immunologic criteria which can be 
brought to bear. It is not an Arthus reaction at all. 

Now the word “immediate” has the same unfortunate confusion of connota- 


tion for many people as has the word “anaphylaxis” and is used indiscriminately 
for both these categories, that is, Arthus and anaphylaxis. The Arthus evolves 
whereas anaphylaxis and the PCA take 15 minutes. So, if you are going to say 
“immediate” at all, which I do not think you should, the term should be re- 
stricted to anaphylaxis and the wheal and flare. The same may be said for the 
words “evanescent” and “‘early”’ as applied to hypersensitive reactions. 


The word “atopy” when it is used at all, in Europe at least, again is used 
largely for the hay fever, urticaria, and sometimes the asthma group of diseases; 
it is used by many people in this country with the same meaning. As far as we 
know its mechanism is comparable to that of anaphylaxis. In chronic asthma it 
is complicated by the presence of delayed sensitivity, by nonspecific factors such 
as emphysema, bronchiectasis, and psychosomatic factors; but at least the early, 
fresh cases appear to have the same mechanism as hay fever and urticaria. ‘They 
involve cell lysis and release of pharmacologic intermediaries of the type of 
histamine, 5-hydroxytryptamine, and so on, and mast cell release and so on. 

Finally, 
disease is what you produce in an animal by injecting an enormous dose of antigen 
and then waiting for the animal to respond with all the immunologic responses 


“ec 


serum disease” is the most abused term of the entire group. Scrum 


at its command. The lesions, therefore, may be reactions of any of the ‘hree 
types discussed, depending on what the antigen is, what the animal is dv ing, 
and at what you are looking. Therefore, there is no such thing as a serum ~ick- 
ness reaction. Serum disease is a multiplicity of reactions. Any of you who |iave 
watched serum disease cases, especially in the old days when large doses of scrum 
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were used, know that the patient could have an urticarial rash for three days, 

which is anaphylactic disease, followed by a morbilliform rash, which is probably 

a reaction of the delayed type. These, in short, do not make up one disease. 
lverstein: I want to add just one thing. Do you not think that you ought to 
here that the bacterial type of reaction can be elicited by soluble protein 
gens, under the right conditions? 

\'aksman: Oh, absolutely. I think that is a very important point that you 

. There is a great deal more that could be said about the distinctions among 

e three types of reaction. Maybe I should add that both Arthus and ana- 

actic types are mediated by antibody, whereas delayed reactions have never 

| transferred with serum but require living cells, as far as we know. 

hrich: One can look upon this from a different point of departure. Instead 
of using the reactions involved, one can look upon the antibodies; that is the 
responses on the left side of your diagram are caused by substances which can- 
not be precipitated readily although they are serum antibodies. 

|, aksman: But that is not correct, Dr. Ehrich. The only evidence on this point 
is that atopie patients produce antibodies which cannot be precipitated or 
measured by complement fixation but are demonstrable by passive transfer. 
The one recent attempt to study these antibodies under precise conditions was 
that of Kuhns and Pappenheimer'®’ and Kuhns has now retracted certain of 
his findings; thus it is not established that atopic patients produce a qualitatively 
unusual antibody. The antibody may simply be present in too low a titer to 
measure by conventional technics in vitro which are 100 times less sensitive than 
the skin reaction. 

Furthermore, in exact animal experiments, the anaphylactic type of reaction 
may be produced by either precipitating or nonprecipitating antibodies, but 
Arthus reactions may be produced only by precipitating antibodies. 

Ehrich: 1 am saying that there are antibodies which cannot be precipitated 
readily. 

Leopold: Or they can manifest precipitation-like activity. 

Ehrich: I do not dispute that, but you cannot directly precipitate them as 
you can the common antibodies. 

Silverstein: I think that you can precipitate some of them. It is just an ac- 
cident of chance that we happen to be working under what people call physio- 


logic conditions, and under these conditions certain antibodies precipitate and 


certain of them do not. But you can precipitate, as an antigen-antibody complex, 
some of the so-called nonprecipitating antibody, if you choose your conditions 
correctly. 





DESENSITIZATION IN EXPERIMENTAL DELAYED 
HYPERSENSITIVE ANIMALS 


JONATHAN W. UHR 
Department of Microbiology, New York University College of Medicine 
New York, New York 


I will begin by saying a few words about the experimental model that I have 
been studying and at the same time define some of the terms that I will be 
using. 

We have previously described a general method for inducing delayed hyper- 
sensitivity in guinea pigs or man.'®: !® Injecting, intradermally, a minute amount 
of protein antigen in the form of its specific precipitate causes the development 
of the delayed type of skin reactivity within several days. By delayed I mean 
that in guinea pigs macroscopic inflammation does not begin until 4 or 5 hours 
after the specific antigen is injected into the skin. This skin reactivity can be 
transferred to normal animals by means of washed lymph node cells from sensi- 
tized donors but not by serum. Provided the precipitation of the antigen is 
carried out well in the region of antibody excess, the guinea pigs do not develop 
detectable circulating antibody for at least two weeks after delayed hyper- 
sensitivity has appeared. If the specific precipitates are suspended in adjuvants 
containing killed mycobacteria, the sensitizing injection can be given by any 
route, and the intensity of the subsequent skin reactivity is increased. 

I will use the term delayed hypersensitivity to refer to this type of delayed 
skin reactivity, antibody to mean conventional circulating antibody and sensi- 
tized cell to mean the leukocyte with its antigen specific factor that medi:tes 
delayed hypersensitivity. 

Figure 71 illustrates a delayed skin reaction 24 hours after the intradermal 
challenge of 3 ug. of specific antigen, in this case diphtheria toxoid. This type of 
reaction becomes visible 5 hours after the injection. At this time, there appears 
a faint erythematous blush, which gradually increases in size and intensity. The 
reaction reaches its maximum at 24 hours and at that time is approximately 4 
em. in diameter, which is quite large when you consider that this is just a :300- 
gm. animal. The erythema is faint and strikingly homogeneous, and there is only 
moderate induration. The induration never approaches the magnitude of that 
seen in skin reactions when circulating antibody is present. Furthermore, hem- 
orrhage or necrosis does not occur in the center of these reactions unless circu/at- 
ing antibody is detectable. 

In contrast, Figure 72 shows a skin reaction to the same amount of toxoi! in 
an animal similarly sensitized but with “free” antigen instead of an immi ine 
complex. This type of reaction is always visible at 2 hours as an area of ind) \ra- 
tion and erythema, sometimes with a central area of hemorrhage and necr: -is. 
I believe that the onset of the macroscopic reaction is an excellent inde» of 
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Fig. 71. Delayed skin reaction. Guinea pig was sensitized 10 days previously with 3 ug. 
of toxoid-rabbit antitoxin precipitate suspended in complete adjuvant. Skin testing was 
done 24 hours previously with 3 yg. of toxoid. 


whether specific circulating antibody is present. The reaction may continue to 
increase in size and intensity up to 24 hours. Note, however, the central area of 
erythema surrounded by a paler area in this reaction. 

Silverstein: Do you call this a mixed Arthus and delayed? 

Uhr: Yes, or combined reaction. There is excellent evidence that delayed 
hypersensitivity is a component in all active Arthus reactions. 

Coons: What is the evidence for that? 

Uhr: First, one can imitate the appearance of the active Arthus reaction by 


skin testing delayed hypersensitive guinea pigs that have been previously pas- 
sively sensitized with circulating antibody. 


Also, delayed hypersensitive animals that are boosted with free antigen and 
subsequently skin tested will also show this combined type of reaction. 

Second, Tremaine and Jeter'™ have passively transferred to normal animals 
the delayed type of reactivity with the use of leukocytes from rabbits that show 
Arthus type reactivity. 

Finally, Gell and Hinde’ have strong histologic evidence that active Arthus 
reactions have all the essential histologic features of delayed hypersensitivity, as 
well as those of the passive Arthus reaction. 

Epstein: But you cannot use the persistence of the skin lesion, let us say, 48 
or 72 hours as evidence of the coexistence. 

Uhr: Not always. A severe Arthus reaction may persist for several days. In 





SURVEY OF OPHTHALMOLOGY 





Fig. 72. Active Arthus reaction. Guinea pig was sensitized 10 days previously with 3 ug. 
of toxoid in complete adjuvant. Skin testing was done 24 hours previously with 3 ug. of 
toxoid. 


addition, at 24 hours an Arthus reaction without hemorrhage or necrosis may 
look like a delayed reaction grossly. 

Silverstein: Then can you, in the presence of an Arthus, ever speak with 
confidence of the delayed component? 


Uhr: I do not believe one usually can from simply looking at the reaction. 
However, if you accept the evidence that I previously mentioned, then delayed 
hypersensitivity is a component of all active Arthus reactions. 

Coons: But you have said that there is excellent evidence that there is a de- 
layed component in this Arthus reaction. Now, you say that if you assume that 
any animal that is actively immunized develops delayed sensitivity, then there 
must be a delayed component in this reaction. 

Uhr: I can only refer you again to the evidence that I gave previously, the 
strongest of which, in my opinion, is the histologic. 

Syverton: Does the reaction you describe reflect the total amount of antibody 
available? In other words, if you load the animal will a histopathologic response 
result at the site of injection? 

Uhr: I am not sure I understand what you mean by loading the animal. 

Syverton: If antibody is present locally or generally in a large or highly con- 
centrated amount, will it result in prolonged histopathologic response? 

Uhr: I can say only that I have never succeeded in delaying the onset of the 
passive Arthus reaction in the guinea pig by varying the amounts of antibody 
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and .ntigen and the interval between sensitization and challenge. Furthermore, 
I have been unable to see in these lesions the pronounced mononuclear cell re- 
action Which is seen in delayed skin reactions. 

Waksman: May I pick up something that you said in your answer to Dr. 
Silverstein? He was asking whether, when you have a mixture of the two kinds 
of reaction, you are ever able, on gross observation, to satisfy yourself that you 
are sceing a mixture. 

Si/verstein: Or even with certain microscopic technics. 

W aksman: And you said ‘‘No.” 

Ulr: I really did not answer his question. If he considers just the clinically 
visable differentiation, without the microscope, then the answer is, one fre- 
quel tly cannot. 

Waksman: Yes, but that is the point I was making. In your answer you said, 
“Here, one sees hemorrhage and necrosis, and in such a reaction the Arthus 
component may carry over for 24 to 48 hours or even longer and therefore 
obscure the presence or absence of a delayed component.” It seems to me that 
in the case where there is no hemorrhage and necrosis and where you reduce the 
amount of antigen, you can get down very definitely to a point at which the 
presence of continuing reaction at 24 or 48 or 72 hours is good evidence for the 
presence of a delayed component, even though an Arthus may be there. 

Silverstein: 1 confess I asked the same question of Dr. Waksman earlier, and 
this is the answer he gave. I wanted to see whether you would agree with that. 

Uhr: I think that is true. I only wanted to point out that a single observation 


of a skin reaction at 24 hours without the aid of the microscope frequently may 
not differentiate the two types of reactivity. 

Coons: Do you really think that the time of the delayed sensitivity means the 
secondary antibody response? 

Uhr: No. 


Coons: You see, your histologic evidence is what you would expect in any 
animal that is already experienced and is now going to go through the cellular 
changes of the secondary response. That is a recognized sequence of antibody 
synthesis. 

Uhr: That is perfectly true. 

Coons: This is not histologic evidence for something else. The delayed sensi- 
tivity, at least in the past, has always meant something besides antibody re- 
sponse. 

Uhr: I used delayed sensitivity to refer to the ability to have the delayed type 
of skin reactivity in which macroscopic inflammation does not appear for 4 or 
5 hours after intradermal injection of the antigen and in which the histologic 
characteristics, in the main, are those of the tuberculin skin reaction. In addition, 
detectable circulating antibody does not have to be present. 

Halbert: 1 would like to ask whether, if you inject very small amounts of anti- 
body and then, after waiting perhaps for a few hours up to 24 or 48 or even 72 
hours, challenge intradermally with these small doses of antigen, can you never 
get a delayed onset of the appearance of the hypersensitive reaction? 
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Uhr: I have not been able to achieve this in the guinea pig. Moreover, serims 
from sensitive animals infused at a constant slow rate into recipient anima’s at 
the same time that they are injected with antigen, do not produce a vi-ible 
reaction. 

However, I want to make a point here, because otherwise the discussion nay 
be confusing for the nonimmunologists. There is no doubt that reaction: de- 
pendent upon delayed hypersensitivity are different biologically from the re- 
activities that result from the interaction of antigen and detectable amoun’s of 
circulating gamma globulin antibody. I mentioned to Dr. Waksman earlier ‘hat 
active Arthus reactions which appear at 2 hours can be obtained in guinea pigs 
with extremely minute amounts of antibody, much less than one might |iave 
guessed from the excellent quantitative studies of Benacerraf and Kabat'’® of 
the passive Arthus reaction. Actually, it is extremely difficult to immunize guinea 
pigs actively and get detectable circulating antibody without obtaining Arthus 
skin reactivity. 

Furthermore, I will show you that as little as 5 ug. of antibody nitrogen will 
sensitize a normal guinea pig to a different systemic reactivity from a guinea 
pig with delayed hypersensitivity, so that biologically there are qualitative 
differences between the reactions of delayed hypersensitive guinea pigs and those 
that have detectable circulating antibody. 

These observations do not of themselves necessarily indicate a difference in 
mechanism between the two types of hypersensitivity. It is conceivable, for 
example, that a minute amount of conventional antibody bound to cells might 
in some way sensitize the tissues to a qualitatively different’ type of biologic 
response. There is, however, a great deal of additional evidence against this 
view. I do not think that we have to focus on that problem, however. The fact 
that delayed hypersensitivity results in a different biologic reactivity from those 
following conventional antigen-antibody interreactions is justification enough for 
characterizing these reactivities. 

Maumenee: Did I understand you to say that you could produce the delayed 
type of skin reaction and then by passive transfer of antibody intravenously 
produce a necrosis in the area of the delayed reaction in 2 hours? 

Uhr: Yes. 

Maumenee: And you can do the same thing by giving extra antigen intra- 
venously, too? 

Uhr: Yes, a delayed hypersensitive animal that receives an injection of “free” 
antigen will then produce circulating antibody, so that subsequent intradermal 
challenge will now result in a combined reaction. 

Maumenee: But, considerably later, several days later? 

Uhr: Yes, antibody and Arthus reactivity can be detected about 5 days lat 

Let us go on at this point, and see the results of injecting a large amoun' 
“free” antigen into delayed hypersensitive animals. The first series of ex] 
ments, done in collaboration with Dr. A. M. Pappenheimer, Jr., }** describes 
effect of such an injection upon subsequent skin reactivity. I will use the term 
“desensitization” as it has been used in the past to describe abolition of s'<in 
reactivity. 





UVEITIS SYMPOSIUM 385 


Desensitization to the delayed hypersensitive state has been concerned mainly 
with desensitization of tuberculous animals and man!” and also with desensitiza- 
tion of the human sensitized to products of streptococci.!* Most of the work 
that has been done has involved repeated injections of large amounts of antigen. 
For example, Rothschild and his associates'®® injected tuberculous animals for 
several weeks with as much as 2 gm. of old tuberculin daily. Only 8 per cent of 
the suinea pigs survived one of their desensitization experiments. The few ani- 
mal~ that were completely desensitized were extremely ill; and one wonders about 
the -pecificity of the desensitization, particularly because in their experiments 
tuberculous animals injected only with concentrated broth also lost skin re- 
acti\ ity to tuberculin. 

T: ble 9 shows the results of an attempt to desensitize 12 animals that had 
bee: sensitized simultaneously to two protein antigens—in the first experiment, 
to ovalbumin (Ea) and diphtheria toxoid (To) or in the second experiment, to 
Ea snd horse gamma globulin (HGG). From 7 to 12 days later, all the animals 
were injected with 2 to 4 mg. of one antigen intraperitoneally, and 8 to 24 hours 
later they were skin tested with both antigens. 

As you can see, in 11 out of 12 animals, desensitization to the antigen given 
intraperitoneally was complete, yet all the animals showed large delayed skin 
reactions to the ‘‘seecond”’ antigen to which they had been sensitized. Increasing 
the amount of Ea in the skin test to 300 ug. in two of the animals desensitized 
with Ea still failed to elicit delayed skin reactions. 


TABLE 9 


Specificity of Desensitization 





Sensitization Desensitizing Dose* Skin Reactions (mm) 


3 ug. To Jug. Ea 
Ovalbumin and _ Diphtheria 2 . Ea 24 X 26 
Toxoidt 16 X 24 
20 X 12 


4 wg. HGG 
Ovalbumin and Horse Gamma 2.2 mg. 18 X 18 
Globulint 16 X 12 
12 X 15 

0 26 X 

0 21 X 

9X 8 22 X 





* Ea, ovalbumin; To, diphtheria toxoid; HGG, horse gamma globulin. 

{ In the first experiment, guinea pigs were sensitized 7 days prior to the intraperitoneal 
injection of the desensitizing dose. Eight hours later all the animals were skin tested with 
both Ea and To. 

t In the second experiment, the animals were sensitized 12 days prior to intraperitoneal 
injection of the desensitizing dose. Twenty-four hours later all the animals were skin tested 
with both Ea and HGG. 
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Epstein: What was the route of desensitization? 

Uhr: Intraperitoneal. 

Wood: You are measuring the area of induration there? 

Uhr: No. Although the areas of induration and erythema are usually ide: tical, 
the diameter of erythema was measured in all these experiments. The me.isure- 
ments were all made by one observer, myself, without knowing the pretre:: ment 
of the animal. 

I do not know why it should be so difficult to desensitize tuberculous aiimals 
and so easy to desensitize these experimentally sensitized animals. Of course, 
the antigens we use are relatively purified proteins; the tubercle bacilli seisitize 
to a variety of protein antigens. Furthermore, the tuberculin usually used for 
desensitization is composed of altered proteins that have for the most part lost 
their antigenicity. These factors may account for the different type of reaction 
seen in tuberculous animals as compared to experimentally sensitized animals. 

Halbert: Is it also conceivable that the amount of cell bound antibody, if that 
is what is responsible for this, is very small with the small doses of antigen that 
are used, in which case desensitization might be more simple? 

Uhr: What you are saying, in effect, is that the degree of delayed hypersensi- 
tivity may be less in these animals than in tuberculin sensitive animals, since 
the amount of cell bound antibody would be a measurement of delayed hyper- 
sensitivity. | cannot answer that objection definitively, since it is not possible 


at this time to quantitate the host factor responsible for delayed hypersensitivity. 


I can say only that there is no evidence at this time to support such a view. We 
‘an only roughly estimate the degree of sensitivity by the size of the skin reaction 
to a given amount of antigen or the smallest amount that can elicit a reaction. 
As little as 0.001 yg. of protein antigen elicits skin reactions between 1 and 2 
em. in these sensitized animals. Furthermore, 3 ug. of antigen in sensitive animals 
elicit delayed skin reactions of 3 to 6 em. in diameter. These results compare 
favorably with those obtained by specific skin testing of tuberculous animals. 

Silverstein: Do you ever get any reactions to the desensitization of your sensi- 
tized animals? 

Uhr: I am coming to that a little later. I will simply say at this time that the 
animals do not show outward signs of distress. 

Silverstein: Does it strike you as curious that they do not? 

Uhr: It does not any more. 

Coons: Do you mean that you were startled the first time, but you have ac- 
cepted it since? 

Uhr: I think that is just what I mean, Dr. Coons. 

Silverstein: I have not seen it, but I must confess that I am very surprised. 
I have been aware that this does not happen. But do you not find this even 
disturbing? 

Uhr: Not disturbing. 

Silverstein: Not any more? 

Uhr: No. 

Silverstein: Do you, Dr. Coons? 
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TABLE 10 


Effect of Amount of Antigen on Completeness and Duration of Desensitized State 





Average Diameter of Skin Reappearance of Skin 


o. of Animals* Jesensitizing Dose - ~~ 
No. of Anima Desensitizing Dose Reactions to 5 ug. Ea Reactivity 


mm. days after desensitization 
0 41 
7 0 6-10 
1. 0 5-6 
4. 5t 3-4 
1.§ 


6 
1 


0 2-4 
9 6 
.09 13 
.O18 24 
001 47 





\ll animals were sensitized to Ea 9 days prior to desensitization with Ea. The desensi- 
tizing injections were given by either the intravenous, intradermal or intraperitoneal 
route. All the animals were skin tested 12 hours after desensitization. 

me animal had a7 X 12 mm. reaction. 


ons: Yes, I think that we expected to get a generalized tuberculin-like 
‘tion when you injected 2.5 mg. of egg albumin. 
verstein: Certainly. 
hr: Can we hold this discussion off for a few minutes, because I will shortly 
describe the systemic reactivity which is observed in these animals. 

Table 10 shows the results of varying the amounts of antigen in the desensitiz- 
ing injection. Animals sensitized to ovalbumin were injected 10 days later with 
decreasing amounts of ovalbumin, and 10 hours later the animals were skin 
tested for the first time with 3 ug. of ovalbumin. The three animals that were 
not desensitized had large delayed skin reactions which averaged approximately 
4 em. in diameter. With one exception, all those animals that received more 
than 1.8 mg. of Ea had no skin reaction to the intradermal challenge. As you can 
see, as smaller amounts of antigen were injected, desensitization was progres- 
sively less complete. However, as little as 20 ug. of antigen markedly diminished 
the size of the ‘‘expected” delayed skin reaction. 

The only purpose of Table 11 is to indicate that as little as 2 mg. of ovalbumin 
ean prevent the skin reactivity and that a very small amount, measured in 
micrograms, can alter the expected size of the delayed skin reaction in sensitive 
animals. I am not inclined to any further interpretations. For example, each 
animal is probably not sensitized to exactly the same degree. Furthermore, 
sensitization, even with highly purified protein antigens such as this ovalbumin 
which was recrystallized four times, in no way ensures that sensitivity is directed 
solely to the main component. If, for example, a small amount of sensitivity is 
directed to a trace component in the ovalbumin, a good deal of the desensitizing 
dose might be necessary to furnish a sufficient amount of the trace impurity to 
desensitize against the skin reactivity due to it. However, I think that this gives 
an idea of the order of magnitude of the amounts that are required. 
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Subsequent skin testing of these desensitized animals showed that the diira- 
tion of the nonreactivity of the skin was related to the amount of antigen gi. en. 
Animals that received as much as 60 mg. of antigen protein remained nonreac: ive 
for a period of approximately 1 week and sometimes a little longer. Animals ; hat 
received smaller amounts remained nonreactive for 3 or 4 days. 

However, in all the animals skin reactivity reappeared. In some of the ani: 
small delayed skin reactions were the first type to reappear. In the serunis of 
almost all of these animals, however, minute amounts of circulating antil ody 
could be detected at the time that the skin reactions were read; that is, 24 hours 
after the intradermal injection of the antigen. Therefore, concomitant with the 
return of delayed skin reactivity, there appeared for the first time detectable 
circulating antibody. 

Waksman: How long is that after the desensitizing dose? 

Uhr: It depends on the amount of antigen. If several milligrams were 
circulating antibody could be detected by the fifth day. If 60 mg. were gi\ 
excess circulating antibody could not be detected for a week or more. In all 
animals Arthus reactivity eventually appears, so that desensitization by a single 
injection of antigen certainly is not permanent. 

I might add that this is not surprising, since all these animals have in them a 
depot of antigen in complete adjuvant. Such an injection is known to incite a 
granulomatous reaction, and there is slow release of antigen from the depot.!”° 
It would be expected that these animals would continue to be sensitized from the 
depot of antigen. 

Halbert: Am I to understand that all these animals were sensitized by use of 
antigen in oil emulsions, with or without the tubercular bacilli? You had none in 
simple saline suspensions; is that right? 

Uhr: Yes. The adjuvants are not essential, but they increase the intensity of 
skin reactivity. 

Epstein: What you are proposing is a most complicated system in which the 
depot site, releasing its antigen slowly, stimulates one piece of machinery which 
engenders delayed sensitivity, and quite independently of that, the intraperi- 
toneal antigen used for desensitization sets off the machinery that produces the 
circulating antibody response; and the two go on more or less independently. 

Uhr: No, not at all. First of all, in the antigen depot there are specific com- 
plexes, in which at least five or six sites on the antigen molecule are bound by 
conventional antibody. 

Epstein: But Salvin"! has shown, and I would like to know whether this fits 
in, that a delayed sensitivity reaction can be produced by antigen plus adjuvant 
in the absence of the antibody. You are making something very special of the 
antigen-antibody complex inducing delayed sensitivity. 

Uhr: No. I just made it special in that it provides an experimental mode! of 
delayed hypersensitivity without the complications of circulating antibody. I 
have not commented on what happens if antigen alone is given. Salvin has jro- 
duced delayed sensitivity with intradermal injection of “free” antigen in a‘ju- 
vants. 


vu 
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I am not sure of what role the antibody in the complex plays in inducing 
del: ved hypersensitivity. It is quite clear that it suppresses active antibody produc- 
tio: on the part of the host. Some of our studies concerning the delayed hyper- 
sensitive state and antibody formation suggest that the antibody does do some- 
thing special in helping to prime animals for a booster response, but these studies 
are preliminary in nature. 

|| aksman: Dr. Epstein raises the important question of whether the original 
injetion of a complexed antigen is acting at one place, while the later injection 
of -utigen alone intraperitoneally might be acting somewhere else. Certainly 
son: of the antigen injected intraperitoneally must be acting on the very same 
cell- that were affected by the original immunization; otherwise there would be 
no booster effect (as defined by the shortened latent period before antibody ap- 
pears). These cells are responsible for the delayed sensitization but get boosted 
to antibody production. 

Coons: I have a couple of questions. I know that you have already defined the 
delaved sensitivity, and I know that you do not think of it as being merely : 
positive skin reaction in the absence of detectable circulating antibody—at least 
you do not formally think of it that way. I am not sure, however, whether 
operationally you do not think of it in this way. I wonder how you test these 
guinea pigs for circulating antibody, for example? 

Uhr: Incidentally, I do not know why you say I do not think of it in that way. 
I do think of it as a particular type of skin reaction which can occur in the absence 
of detectable circulating antibody. 

Coons: But the type of skin reaction means that it is not visible until after 2 
hours, does it not? 

Uhr: No, it is more than that. It is a skin reaction in which there is no micro- 
scopic evidence of blood vessel damage and in which cells of the lymphoid series 
play the dominant role. 

Coons: Do you make sections of all these skin reactions and look at the blood 
vessels? 

Uhr: One general method that we have used, because of its sensitivity, is 
passive cutaneous anaphylaxis.!” 

Coons: You cannot do that unless you have equivalent neutralization. 

Uhr: By this method the serums from sensitive animals show no antibody for 
2 to 4 weeks after the initial sensitization. The challenging injection usually 
contains 4 mg. of antigen. 

Toxoid and bovine serum albumin sensitive guinea pigs usually show no anti- 
body by passive cutaneous anaphylaxis for one month. When possible, a crude 
preparation of antigen is used for the challenging injections. I think that this is 
important if one wants to eliminate the possibility—and it is an important 
possibility—that there may be antibodies against trace impurities. For example, 


the toxoid for the challenging injections is only 65 per cent specifically pre- 
cipitable. 


Waksman: Do you mind translating what you just said into a theoretical 
maximal amount of antibody that you would fail to detect by this technic? 
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Uhr: One can detect 0.03 ug. of antibody nitrogen per ml. by passive cuta) ous 
anaphylaxis, with use of dilutions of a strong antiserum. However, in {\ese 


animals in which you are looking for the earliest outpouring of antibody, the test 


is probably not quite this sensitive but should certainly detect 0.3 ug. of inti- 
body nitrogen per ml. 

Active cutaneous anaphylaxis is even more sensitive. This test consis’ s of 
injecting antigen intradermally into the animal whose serums are to be te-ted, 
and at the same time Evans blue dye is injected intravenously. In this cas«, all 
the circulating antibody in the animal can be mobilized to the intradermal 
challenge site. Theoretically, as little as 0.03 ug. of circulating antibody nitrogen 
in the entire circulation might be sufficient to give a positive reaction. Active 
cutaneous anaphylaxis has also failed to reveal antibody in the sera of toxoid 
sensitive animals 2 weeks after sensitization. 

In addition, we have studied diphtheria antitoxin levels in approximately 100 
consecutive guinea pigs 2 to 3 weeks after sensitization with toxoid-antitoxin 
precipitates. In only 2 out of the 100 tested was there as much as 0.001 of anti- 
toxin, which is approximately 0.0025 yg. of antibody nitrogen per ml. 

Finally, we have attempted to demonstrate antibodies by active systemic 
anaphylaxis in approximately 70 animals. We have not elicited signs of «ana- 
phylaxis in animals sensitized with precipitates of both ovalbumin and toxoid 
and challenged 10 to 14 days later. In those experiments we have usually used 
large amounts of crude antigenic material for the challenge. 

I would like to come back to the discussion concerning the mechanism of 
delayed hypersensitivity, Dr. Coons. While it is conceivable that these reactions 
might be mediated by conventional antibody, I must say that I think it is quite 
a coincidence that as soon as circulating antibody can be detected, the type of 
biologic reaction then changes character, either in the skin or systemically. I 
think that it would be quite a coincidence that the sensitivity of our current 
methods for detecting antibody should exactly coincide with this change in 
biologic reactivity. 

Coons: Yes. I would agree that it would be a remarkable coincidence. But | 
wonder whether it might not be a gradual time scale. Is this a marked shift in 
kind? Is this really a qualitatively different reaction, or is this a quantitative 
difference? That is the crux of this whole thing. 

Uhr: I agree that this is a crucial point. The reactions are definitely different 
in kind from the point of view of the observer who looks at the time of appearance 
of the skin reactions, different in kind from the point of view of the histologist 
looking at the tissue response to the intradermal injection of antigen, and dif- 
ferent in terms of systemic reactivity. 

The only thing that worries me is the profound silence from the ophthalmolo- 
gists. 

Leopold: It worries them, too. 

Epstein: May I ask a question that I promised to ask Dr. Coons and which 
may return the discussion to uveitis? In thinking of the nature of the antibody 
response in the immediate and delayed sensitivities and of uveitis as a pos- ble 
sensitivity reaction, I would ask whether, if gamma globulin could be den :on- 
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strated in the diseased uveal tract, with all the appropriate controls that go with 
such a demonstration, would Dr. Coons take that as reasonably suggestive 
evid-nee for at least the immediate type of reaction. Would this be evidence for 
a hypersensitivity phenomenon in uveitis? 

Cos: I have been thinking about this and it is more complicated than I 
thovght it was. I do not like to interrupt Dr. Uhr, but may I use the blackboard 
for : minute? 

I .m thinking of some experiments that White, Connolly and I did two or 
thre: years ago which concerned the response of guinea pigs and rabbits to 
antivens injected with adjuvants. In one of the experiments, Dr. White injected 
som: alum precipitated diphtheria toxoid or alum precipitated ovalbumin. He 
was then able to stain or to look for either the antigen or the antibody but it was 
really the antigen and the antibody in the section of such an antigen depot. He 
coul:! find the antigen in macrophages, along with the alum in the center of this 
depot, and there were some thin fibrous connective tissue capsules around the 
place where the antigen had come to rest. Around the edge there were plasma 
cells containing antibody; there were macrophages in the center of this granuloma, 
some of them containing alum and some of them containing a little antigen; and, 
at the end of a week, there were cells containing and presumably synthesizing 
antibody. Also, the local lymph nodes contained similar features. There was some 
alum, and there were occasional spots of antigen, but mostly there was a good 
antibody response in the local lymph nodes. Indeed, the slides that Dr. Zimmer- 
man showed this morning of the iris infiltrated with plasma cells looked very 
much like an antibody response, and he pointed out that it did. 

I wonder whether, as a working hypothesis, we cannot conclude that that is 
what this is? It is a response of the local tissues to some antigenic stimulus. Now, 
that is not quite the same thing as talking about sensitivity or thinking about 
an auto-antibody damaging a heart valve or an iris or a ciliary body; but what 
it implies is that there is a local antigenic stimulus, presumably some infectious 
agent, not so far detected, to which there is an antibody response. 

Uhr: Is it not possible that these two possibilities are the same? 

Coons: What? 

Uhr: You mentioned that this is not the same thing as sensitivity or auto- 
immunity. Is it not possible that sensitivity and antibody response are different 
stages of one process? 

Coons: What I meant was that when one thinks of a disease which has an 
allergie mechanism, an “allergic pathogenesis”, one thinks of antigen froma distant 
source which somehow gets localized in some spot. Then normally, I have al- 
Ways thought antibody from a distant source became localized in the area, be- 
cause the antigen was there, and the combination of this produced the damage. 
However, I am not sure. If you think of the iris as an infected tissue, making an 
antibody response, this is not an allergic disease, but an infectious disease. 

Silverstein: What you are suggesting is that which we may be calling an in- 
flammatory response or a hypersensitivity response is really, say, a focal anamnes- 
tie response to a secondary antigenic stimulus. Is that right? 

Coons: That is right. 
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Zimmerman: But why does that antigen have to be an infectious antige: ? 

Silverstein: It does not have to be. 

Coons: It could be, but it is just a question of choice. If you had to pic\x an 
antigen to which this tissue was responding, what is it? 

Woods: What do you mean by infectious antigens? That is puzzling to ie. 

Coons: I suppose it is not too easy to get the antigens to collect in the eve. It 
has been done by putting in glycerine and things like that by Seegal and Seegal.! 
I would think it is a good time to ask how readily can protein antigen get into 
the anterior chamber, let us say. 

Halbert: Antibodies do get through. 

Coons: We are thinking about the antigen now. We have accounted for the 
antibody, which is formed locally, you see. Now, what about the antigen? What 
is the antigen? That is the question. 

Zimmerman: In my question I meant that the character of what is going on 
does not necessarily pinpoint it to an infectious antigen. You were just speaking 
in terms of probability. 

Coons: That is right. The second point about these experiments of White and 
associates!’® is that they injected rabbits in the foot with mineral oil and wax from 
the tubercle bacilli—not tubercle bacilli themselves—and then the _ protein 
antigen. In the local lymph node they could find some antigen but no anti- 
body or very little, and lots of epithelioid cells of undetermined origin and cause. 

What makes epithelioid cells? I do not know. The local lymph nodes stimulated 
with this most potent method of stimulating antibody formation contained very 
little antibody and contained mostly epithelioid cells. There were distant lymph 
nodes, quite a long way from the stimulus, that were full of antibody forming 
cells around the lymph node follicles. One could see occasionally, in these distant 
places, a few oil droplets containing antigen. 

Woods: Did Dr. Coons define what he meant by an infectious antigen? Did 
he mean a living, propagating organism? 

Coons: Yes. It seems to me that we have reached a point here where we should 
consider how much we know about the infections that cause any of these two 
classes of conditions under discussion. And I wonder whether all cases of uveitis, 
for which we do not have any evidence of infection, could not be caused by some 
infection? I am not talking about distant streptococci, but about local infections, 
virus or what not. 

Waksman: Why do you feel it is necessary to postulate a local infection? 

Coons: Because I cannot think of a good reason for finding antibody formation 
in the eye unless the antigen is in rather high concentration there. 

Waksman: May I make a suggestion in regard to that in the history of serum 
disease of the eye there are two constructive facets of experiment which, I think, 
are relevant to the point you have raised. One is that if the eye becomes locally 
immunized, for any reason, forever after you can put an antigen anywhere in 


the body and a reaction will always occur in the eye. The simplest way tv do 
this is to put a protein antigen like horse serum in the eye as the initial inject ion. 

The second relevant fact is that the initial sensitization can be achieve by 
putting the antigen anywhere in the body. If at the same time the eye is suf- 
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ficie'tly traumatized to allow the antigen to leak into the eye, it will become 
local!y sensitized. Thus you do not need to postulate a local infection to account 
for the high antibody titer in the eye. 

(ms: The trouble is that all these experiments were done with rather large 

dose- of material. 

WW aksman: That is true, yes. 

Cons: And they are not really a physiologic effect. 

\) s«ksman: Amounts were used as small as 0.05 ml. or less of 1:100 or 1: 1000 
on of horse serum for an initial sensitization of the eye. That is actually a 
small amount. 
ms: But that is applied locally. 
iksman: Yes, it is locally. 

r: Dr. Coons, I have the impression that you believe that this sort of 
sche:ne and its counterpart in the iris are different from the setting of sensitiza- 
tion 


Coons: No. I am afraid that in answering Dr. Epstein’s question I threw away 


sensitization as an etiologic factor in these lesions, except, perhaps, as a minor 
component. 

Uhr: The first point I would like to make is that some of the cells which 
participate in the delayed inflammatory reaction in the skin go on to become 
plasma cells. In addition, the following experiment shows that delayed hyper- 
sensitive guinea pigs are already primed for an anamnestic antibody response. 
This experiment was done in collaboration with Mr. Matthew Scharff and Dr. 
A. M. Pappenheimer, Jr.!7° Figure 73 (below) illustrates the fate of bovine serum 
albumin, trace labeled with I", ina group of animals sensitized 1 week previously 


LOG PER CENT I'°' BSA REMAINING IN CIRCULATION 


TIME IN HOURS 
Fic. 73. Elimination of I'*!-bovine serum albumin (BSA) in normal and sensitive guinea 
pigs. Four animals were sensitized with 3 wg. of BSA-rabbit anti-BSA precipitates and 5 
control animals with 3 ug. of toxoid-rabbit antitoxin precipitates. Precipitates were sus- 
pended in incomplete adjuvant and were injected into the footpads. Eight days later, all 
the animals were challenged intravenously with 1 mg. of BSA trace labeled with I'*!. 
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with specific precipitates of bovine serum albumin and in a control group ». nsi- 
tized to diphtheria toxoid. 

Bovine serum albumin is such a poor antigen in guinea pigs that a » agle 
intravenous injection of 1 mg. does not produce detectable circulating antil dy, 
In the control group after the first 48 hours of equilibration between blood and 
tissues, antigen is eliminated from the circulation in a nonimmune fasiiion, 
represented by a straight line. Furthermore, excess circulating antibody could 
not be detected by passive cutaneous anaphylaxis subsequently. However, i: the 
sensitized animals, by 96 hours the antigen began to be rapidly eliminated and 
had disappeared within another 2 days. This type of rapid elimination of ani igen 
is due to the release into the circulation of antibody, which combines with the 
antigen and forms specific complexes which are rapidly cleared from the circula- 
tion. As soon as antigen disappears from the circulation of these sensii ized 
animals, excess circulating antibody to bovine serum albumin can be detected 
by passive cutaneous anaphylaxis. 

The specifically challenged animals have lost their skin reactivity. This does 
not mean an absence of immunologic reactivity, because the manufacture of 
circulating antibody probably begins immediately after antigen injection, and 
its release into the circulation is evident as early as 96 hours. 

Epstein: Why did the patients treated by Dr. Woods develop a negative skin 
test? 

Uhr: These animals were also desensitized by the antigen challenge. 

Epstein: But the method of treatment with intravenous injections used by 
Dr. Woods should engender circulating antibodies. Why do these patients then 
have no skin reactivity? 

Uhr: Cireulating antigen must be eliminated before excess antibody can ap- 
pear. As long as there is circulating antigen, injecting more antigen intradermally 
will not elicit an Arthus reaction. 

Epstein: But I got the impression that if you wait, the patients go into a 
period when they have no reaction to the streptococcal material injected into 
the skin. I assume that during the waiting period the excess antigens disappear. 

Uhr: I would like to make a comment about the theoretical basis for the use 
of densensitization therapy in man. 

We know that circulating antibody reacting with antigen in the presence of 
complement can damage tissues under certain conditions. There is a great deal 
of evidence to support this.'” In contrast, I think that the evidence is meager 
and unconvincing that the interaction of tissues from delayed hypersensitive 
animals with specific antigen necessarily produces damage to the tissues. For 
example, I have not seen hemorrhage or necrosis in delayed skin reaction~ to 
specific protein antigens. In addition, animals which are sensitized to protein 
antigens and injected with large amounts of antigen develop no systemic signs 
or gross anatomic alterations indicative of tissue necrosis unless circulating «nti- 
body is detectable. 

Waksman: I am not sure, Dr. Uhr, that you have answered Dr. Epstein’s 
question. When desensitization of this type is done, the positive skin reaction is 
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depressed. There may follow a phase in which antigen is in excess, but if time is 
allowed to elapse and antibody is synthesized, why do you not then get an 
Arthus reaction? 

U/r: What you are asking is how sensitive a technic is the Arthus reaction in 
man for the detection of antibody as opposed to the guinea pig? I do not know 
the .nswer, although I suspect smaller concentration of antibody and antigen 
may be sufficient for Arthus reactivity in the guinea pig. 

I \o not think that the absence of a skin reaction in ‘‘desensitized” human 
heines can be accepted as evidence that circulating antibody is absent. 

Si -erstein: Are you suggesting that the delayed hypersensitivity reaction, then, 
has 1.0 clinical importance, that it does not lead to any tissue damage? 

Uir: No. I said that there is no convincing evidence at this time that the 
reaction causes tissue necrosis. I think that there is suggestive evidence, for 
example, from the work of Dr. Waksman, that such might be the case. I simply 
wanted to point out that we know that when circulating antibody is present and 
inter:ets with antigen, it can damage tissues under certain conditions. We are 
not sure that a similar situation exists for delayed hypersensitivity. Desensitiza- 
tion therapy for uveitis patients might be expected to produce circulating anti- 
body 

Waksman: What Dr. Uhr means—and I think I know because we discussed it 
before this session—is that there is no damage of the parenchymal elements by a 
pure delayed reaction of the type that he is describing; but the very reaction 
that he looks at, even though it does not include parenchymal damage, is the 
kind of response that you call disease, meaning that the same reaction occurring 


in the iris would be a severe iritis even in the absence of any tissue damage. 


What Dr. Uhr means by tissue damage is destruction of parenchymal elements. 
Or do you mean by tissue damage the presence of an inflammatory lesion? 

Uhr: Is it known whether the infiltration of the iris with lymphoid cells per se 
is damaging? 

Waksman: Damaging to what? 

Uhr: The damage that is seen in patients with recurrent attacks. 

Waksman: But there is none. The lesion is simply an infiltration with cells. 

Zimmerman: How do you know that the normal physiology of the iris is not 
profoundly altered when it starts producing antibodies, something it does not do 
normally ? 

Coons: There is no tissue necrosis. That is what Dr. Uhr means. 

Hogan: Do you have to have necrosis to have damage? 

Coons: Do you see what you and Pappenheimer have done here? You have 
taken an ancient term, namely, delayed sensitivity, which everybody thought 
he understood more or less, and you have redefined it in your own operational 
terms. You have equated it with a sensitized animal that is about to make a 
secondary antibody response if you give him another dose of antigen. Then as 
far as I can see, you are not really studying delayed sensitization in the ancient 
sense at all. You simply have some prepared guinea pigs that are ready to make 
a booster response if you give them another dose of the antigen. We have a 
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whole roomful of rabbits in Boston all ready to receive a second dose of diph: jieria 
toxoid, but I do not think of them as having delayed sensitivity. Now, i: that 
is what you mean by delayed sensitivity, I think that you have made it t» vial, 

Uhr: Let me ask you what you mean by delayed hypersensitivity; and w \\at is 
the ‘‘ancient”’ meaning? 

Coons: The notion around the table is, in view of what we have all been +. ught 
as students, that there is a qualitative difference between immediate sensi ivity 
and delayed hypersensitivity. Delayed hypersensitivity is unassociated with 
demonstrable humoral specific objects in the blood; it can be passively ° rans- 
ferred by means of cells from lymph nodes or peritoneal exudate; it is partic: larly 
prominent and classically associated with tuberculin sensitivity and perhaps 
with sensitivity to vaccinia injection. When an injection of antigen is made into 
the cornea of an animal with delayed sensitivity, there is direct death «! the 
corneal cells, independent of any damage to the blood vessels. 

That is what most people think of when the term ‘delayed sensitivity” is 
used. A great deal of this evidence has slowly been eroded away, thus this «jues- 
tion about whether there is any such thing as cell death due to some intrinsic 
specific property of a cell, not related to antibody and so on, has been raised. 
But you cannot really define delayed sensitivity in terms of the skin test in the 
guinea pig, with no other criteria and not be careful to wonder whether you are 
still studying the same thing that people were studying when they tried to 
investigate the tuberculin reaction. What I am doing is pointing out that you 
are confusing everybody by redefining delayed sensitivity without telling any- 
one what you have done. 

Uhr: You imply that the ancient concept of delayed hypersensitivity was clear 
to everyone and was easily communicated. I think that some of the data you 
refer to have led to many misconceptions and confusion. 

Coons: I just tried to summarize what I think most people have in mind when 
the term is used. Other people have something else in mind, perhaps. If so, they 
“an correct me. 

Uhr: It is unfortunate that so many conclusions concerning delayed hyper- 
sensitivity are founded upon experiments in which tuberculous animals were 
injected with old tuberculin. For example, almost all textbooks of immunology 
mention the difficulty in desensitization of delayed hypersensitivity. This con- 
clusion, which is not correct, resulted from a generalization based on extensive 
and frequently unsuccessful attempts to desensitize tuberculous animals. 

Coons: No, you misunderstood me. I was not defending any of this. I am only 
pointing out that you have not proved that you are really studying the same 
thing that everyone else has been talking about all this time. Therefore, you are 
confusing the issue by using the same terms. The burden of proof is on you that 
what you are studying is the same as that which other people have been stu:/ying 
in this connection. 

Uhr: I disagree. I think that the burden of proof is equally on those who 
interpret reactions in tuberculous animals as prototypic of delayed hypersen-itive 
reactions. The evidence at this time strongly suggests that they are more «om- 
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plicaied reactions. I do not believe that because historically tuberculous animals 
have received the closer attention, it is necessary to try to recreate the conditions 
of the tuberculous animal in much simpler systems. 

Wsksman: May I say something? I would like to come to Dr. Uhr’s defense 
ina vay that I know he will not approve; I think that he has actually done most 
of the things that Dr. Coons has demanded. To start with, the reaction he is 
describing is delayed in its time course and is an indurated, cellular reaction, not 
a va-cular one. These are perhaps the most fundamental properties associated 
in p-ople’s minds with the ancient conception of a delayed reaction, and these 
have been demonstrated grossly and histologically in a convincing manner. He 
has : chieved passive transfer of this type of sensitivity with cells, in the complete 
abse:ice of any demonstrable humoral antibody. This type of reaction corresponds 
toa perfectly good, old fashioned, delayed reaction except in two features. One 
is the absence of necrosis and hemorrhage, and that can be set aside as probably 
not :elevant, because there is evidence now that these are due to Shwartzman’s 
reaction and have nothing to do with the delayed reaction. The other feature is 
the absence of the tissue culture phenomenon. For all I know, he may have done 
that, but I do not think so. 

Uhr: | have not done tissue culture experiments. What else do you have in 
mind, Dr. Coons, that could help to fit these delayed reactions into the ‘“‘classical”’ 
concept of delayed hypersensitive reactions? 

Coons: I was trying to point out that, as far as I could see, you have described 
guinea pigs that were about to make the booster response, and I do not think 
that you can clearly establish anything more than that in these animals. 

Uhr: The important thing is that these animals show delayed skin reactivity 
with the histologic characteristics, minus the necrosis, of the tuberculin reaction. 
The priming for the booster response is an ‘“‘extra,’’ so to speak, which we are 
attempting to relate to delayed hypersensitivity. 

Waksman: It does not matter what you call it; it is still a good reaction. 

Coons: That is the local booster response. 

Braley: The name does not matter. 

Epstein: Before you pull the props out from under the possibility that delayed 
sensitivity may cause damage in the eye, does not the situation of the patient 
having tuberculosis who receives purified protein derivative and who then, after 
an appropriate delay, manifests what to the clinician and the patient must 
certainly be eye disease, at least allow the possibility that some eye disease may 
indeed function through a delayed hypersensitivity ? 

Uhr: I certainly did not mean to exclude that possibility. 

Maumenee: May I ask you one question? You said there is no damage to the 
cell? 

Uhr: I said there was no evidence that the cells were damaged. 

Maumenee: Does that mean that the experiments in which cells are destroyed 
in tissue culture have been disproved? 


Uhr: Not at all. I am sure that these experiments represent a very real thing. 
The only point in question is the factor responsible for the hypersusceptibility 





398 SURVEY OF OPHTHALMOLOGY 


of tuberculin sensitive cells to high concentrations of tuberculin. Is it s):ccifie 
delayed hypersensitivity of the cells or a nonspecific change in reactivi'y to 
tuberculin or to another noxious agent? 

Silverstein: Does this mode of desensitization elicit a circulating ant body 
response? 

Uhr: In the previous desensitization experiments the desensitizing dos was 
given before skin testing. In additional experiments, sensitive animals were 
given a desensitizing dose of antigen after skin testing. Even when the dese: sitiz- 
ing dose was given as late as 2 hours after the skin test dose, there was u-ually 
no visible macroscopic inflammation. 

This indicated that the immunologic events which underlie the delayed skin 
reaction occur at a relatively slow rate. This is quite different from the passive 
Arthus reaction in the guinea pig in which Benacerraf and Kabat!® have shown 
that the union of antigen and conventional antibody is completed within 15 
minutes. 

Now, since the immunologic events occur so slowly in the delayed skin reac- 
tion, and since the intradermal route can be used for desensitization, it should 
follow that if a large enough dose of antigen is injected intradermally in sensitized 
animals, there should be no skin reaction. The antigen should be absorbed sys- 
temically and should desensitize before there is time to react to the antigen left 
in the skin; Figure 74 shows that such is the case. In this experiment, approxi- 
mately 2 dozen guinea pigs were sensitized to ovalbumin and 10 days later were 
injected with increasing amounts of ovalbumin in 10-fold increments contained 
in 0.2 ml. of solution. They were injected with 0.0016 yg. of ovalbumin protein 
up to 16,000 ug. Several received 2400 ug. 

As you can see, 5 out of 9 animals that received more than 1.6 mg. of oval- 
bumin showed no visible inflammatory reactions, and the other 4 showed reac- 
tions less than 10 mm. in diameter, which are of doubtful significance. 

On the other hand, animals that received a millionth of that amount of oval- 
bumin showed delayed skin reactions between 10 and 20 mm. in diameter 
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Fig. 74. Relation between amount of antigen injected intradermally and resultani skin 
reactions. Animals were sensitized to ovalbumin (Ea) 10 days prior to skin testing wit! Ea. 
Each point on the curve represents the average diameter of the skin reactions of / to 6 
animals. The vertical lines indicate the range of values. 
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This experiment brings to mind a point brought up this morning by Dr. 
Woods. You mentioned, Dr. Woods, that using a 10-fold dilution of your antigen 
might give you a 10-fold “protection” against eliciting delayed skin reaction in 
strep! ococcal sensitive patients. This statement implied that a linear relationship 
existe.’ between the intradermal dose and resultant skin lesion. This was not 
true or these experimentally sensitized animals. Here, a 10-fold dilution of 
antig n, 16 to 1.6 wg. did not markedly change the diameter of the resultant 
skin reactions. 

[ think the fact that one can elicit skin reactions with as little as 0.001 ug. 
of aniigen protein would suggest an extremely high degree of hypersensitivity 
in these animals. 

In the initial desensitization experiment in which animals were doubly sensi- 
tized, there was an interval of from 8 to 24 hours between the injection of the 
desen-~itizing dose of antigen and the skin test dose. Table 11 illustrates a different 
type of experiment in which animals were doubly sensitized, and the skin test 
dose 10 one antigen was given at the same time as the intraperitoneal injection 
of a desensitizing dose to the second antigen. 

In 10 animals sensitive to both ovalbumin and toxoid, skin testing with either 
ovalbumin or toxoid elicited large delayed skin reactions. In animals sensitive 
only to toxoid or ovalbumin a desensitizing dose of the nonspecific antigen did 
not affect the size of the skin reactions to the specific antigen. 

In contrast to these control groups, injection of a desensitizing dose of one 


TABLE 11 


Effect of Simultaneous Desensitization to One Antigen on Skin Reactions 
to a Second in Animals Sensitized to Both* 





Average Diameter of Skin 
; d i Reactions (mm.) 
Sensitization No. of Animals Desensitizing Dose 


3g. Ovalbumin’ 3 wg. Toxoid 


Ea + To j 36 
mg. 
mg. 
mg. Ea 


.2 mg. To 
> mg. Eat 


Ea + To , 5 wg. Endotoxin 


5 ug. Endotoxin 35 





* All animals were sensitized 10 days prior to challenge. They were skin tested with one 
antigen at the same time as the desensitizing injection of the second was given. 

+ Administered intradermally. All other desensitizing injections were given intraperi- 
toneally. 
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antigen into 9 animals sensitive to both antigens markedly reduced the ~ize of 
the delayed inflammatory reaction to the second antigen. 

This showed that a state of relative anergy followed the injection of the s) cific 
challenging antigen, and we found that this depression of delayed skin rea: tivity 
appeared to last less than 24 hours. This experiment suggested that at lea-t one 
element which is essential for the delayed skin reaction was not avails le in 
sufficient amounts after injection of a specific desensitizing dose of antigen. This 
element may be the mononuclear leukocyte since a severe lymphopenia vceurs 
in sensitized animals several hours after the desensitizing injection. 

Endotoxin was injected simply to confirm the conclusion, which was really 
already drawn because of the specificity of the phenomenon, that contaminating 
endotoxins did not cause this profound lymphopenia and nonspecific Joss of 
delayed skin reactivity. 

In addition, we found that animals that were skin tested with multiple small 
doses of antigen lost skin reactivity to a second antigen. For example, animals 
sensitive to ovalbumin and toxoid that received multiple skin tests of as little 
as 4 wg. of ovalbumin had the diameter of the skin reactions to toxoid reduced 
to nearly one half. 

Hogan: Are you talking about lymphopenia? 

Uhr: Yes. This latter experiment brings to mind the statement made yesterday 
by Dr. Rich who reminded us that tuberculin skin reactivity may disappear 
during an attack of measles. Von Pirquet'” was the first to make this observation, 
and he also suggested that the exanthem might be an allergic response of the 
host to virus in the skin. 

I think that the mechanism of the loss’ of tuberculin reactivity in certain viral 


infections, particularly measles, might occur in an analogous way. There is 

sensitivity to two antigens with multiple skin testing with one, measles virus, 

and reduction of the skin reactivity to the other antigen, tuberculin. 
Maumenee: Did you not say that the desensitizing dose, before you get the 


Arthus type of reaction, caused no systemic reaction? 

Uhr: I said that it caused no outward signs of distress in the animals and 
produced no gross alterations in the organs. It does produce a reaction, and I 
can describe several features of that reaction to you now. 

Syverton: May I interrupt? I should like to endorse or support the statement 
made, I believe, by Dr. Coons, namely, that the nongranulomatous type of 
uveitis does represent an inflammatory response consistent with the response 
elicited by certain viruses. The fact that virologists during the past several years 
demonstrated 30 or 40 previously unrecognized viruses by use of newer laboratory 
methods suggests that microbiologic studies of tissues from uveitis may prove 
productive. Certainly, the histopathologic response supports that approac! 

Uhr: I would like to show you now the temperature responses of se1sitive 
guinea pigs that are injected with a desensitizing dose of the specific antiyen.” 
Earlier experiments revealed that guinea pigs previously sensitized with sj ecifie 
precipitates in complete adjuvant developed temperature elevations after ‘njec- 
tion of nonspecific proteins. It was therefore necessary to control the experi: ents 
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TABLE 12 
‘lan of Experiments to Demonstrate Specificity of Febrile Response in Delayed 
Hypersensitive Guinea Pigs after Specific Challenge 





Second Day Challenge 
Sensitization Group First Day Challenge 


Plan I Plan II 


Protein A* At At B 


B B At 
Protein B* ; Bt Bt A 


A A Bt 





teins A and B are immunologically distinct from each other. 
cifically challenged. 


earefuly in order to see whether there was a specific febrile response following 
injection of the specific antigen. Table 12 illustrates the plan of these experiments. 

Groups of guinea pigs were sensitized to 1 of 2 or more immunologically differ- 
ent protein antigens. One half of the animals in each group were challenged with 
the specific antigen and the other half, with the nonspecific. On the second day, 
one of two plans was employed; either, according to Plan I, the same antigen 
was given for the second time to each of the animals, or, according to Plan II, 
animals that had been specifically challenged were now nonspecifically challenged 
and conversely. 

Figure 75 shows one experiment of this type. Groups of 4 animals were sensi- 
tized either to horse gamma globulin, diphtheria toxoid or ovalbumin. On the 
first day, 2 in each group were specifically challenged with the desensitizing dose 
of antigen, and the other 2, with one or the other of the nonspecific antigens. 
Figure 75 shows that the average febrile response of the specifically challenged 
animals was considerably greater than the nonspecifically challenged group. 


o———@ Specifically challenged 
+3- O——O Nonspecifically challenged 


F 


+27 FIRST DAY 


Pe 


ny ee 





IN TEMPERTURE 


— SECOND DAY 


—_—-0.. 
Ms ree oe ene ° = 
———— 





CHANGE 








TIME IN HOURS 
Fig. 75. Specific febrile response in sensitized guinea pigs. Groups of 4 animals were 
sensitized either to diphtheria toxoid, ovalbumin or horse gamma globulin 10 days before 
intraperitoneal injection with 4 mg. of antigen according to Plan I in Table 12. 
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On the second day, when the same antigens were given for the second time. there 
was no significant difference between the 2 groups. 

Halbert: Is it true that these animals have only the delayed type of sensi: ivity? 

Uhr: Yes. 

Halbert: Yet, the temperature rises almost to a peak within 2 hours? 

Uhr: Usually in about 3 or 4 hours. 

Halbert: Are you not disturbed by this short time interval? 

Uhr: No. Animals that have circulating antibody have a different tempc ature 
pattern. 

Halbert: 1 would like to ask what the febrile response is of tuberculous aiimals, 
which have a strong degree of skin sensitivity to tuberculin, when they sre in- 
jected intraperitoneally or intravenously with tuberculin? 

Uhr: Tuberculous animals develop fever after injection of small amounts of 
old tuberculin; however, old tuberculin can produce fever in normal animals.!*°: ' 

Halbert: 1 do not know the literature, but I would assume that many of those 
studies had control tests in which the same amount of tuberculin, the same 
preparation, was given to normal animals. 

Uhr: I am glad that you pointed this out. This is not a sufficient control. In 
our experiments animals that were sensitized with ovalbumin or toxoid in com- 
plete adjuvant (including killed mycobacteria) and subsequently challenged with 
nonspecific protein antigens had a febrile response. Their reactivity to nonspecific 
products had been heightened. Therefore, the controls for this type of experi- 
ment must include injection of analogous but nonspecific material into a similarly 


sensitized animal and injection of the material in question into an analogously 


but nonspecifically sensitized animal. Unfortunately, there is no such control for 
a tuberculous animal or an animal infected with streptococci, since each of these 
bacterial infections and its products appear to be unique. I think that this matter 
of control is pertinent, for example, to studies of the skin reactivity to strepto- 
coceal products of patients with nongranulomatous uveitis. It is possible that 
their heightened reactivity to streptococcal products is of a nonspecific rather 
than a specific nature. 

Leopold: Is there a significant difference in the time required for the raise in 
temperature in the animals sensitized and not sensitized to tubercle bacilli after 
the injection of PPD? 

Uhr: I do not remember. The temperature elevation resulting from intravenous 
injection of exogenous endotoxin occurs within 30 to 60 minutes in the guinea 
pig as opposed to 1 to 2 hours in delayed hypersensitive animals injected with 
specific antigen intravenously. 

Wood: What do you mean by exogenous endotoxin? 

Uhr: I mean bacterial endotoxins as opposed to an endotoxin that is released 
from damaged cells within the host, which has been called endogenous endotoxin. 

Silverstein: I would like to be practical here. I am not certain but I think that 
we may be making, to a certain extent, the same mistake that we made previously 
in this conference. In this specific case we are talking at great length about de- 
sensitization without having demonstrated that desensitization play~ any 
important part in this process. 
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Now, I have been trying very desperately to understand the nature and the 
signilicance of the delayed type of skin reaction, and I have been trying to under- 
stand just how you can identify it. I am not satisfied that I know, although this 
may be my own stupidity. I think that I would like to hear Dr. Waksman’s 
comments, since he has had experience in this area, just to find out whether this 
kind of thing has significance for uveitis. 

The first question is, does he think that the delayed hypersensitivity reaction 
ean lead to tissue destruction or at least to the type of inflammatory response 
that people are calling uveitis? 

Also, as I recall in his work with experimental allergic encephalomyelitis and 
neuri'is, the skin reactions that he calls delayed are far, far different from the 
type ‘hat Dr. Uhr is talking about. The second question is then, what precisely 
isa true delayed reaction? 

I would especially like to hear an answer to the first question. Do you think, 
really, that the delayed hypersensitivity reaction can lead to any destructive 
process per se? 

Woksman: I think that in view of the nature of the discussion that has preceded 
this question, I have to give a few words of explanation before answering the 
question. 

My own approach to thinking about delayed reactions has been the same as 
that of Dr. Coons; one must employ generally accepted criteria in defining a 
particular reaction as delayed. As I remarked earlier, Dr. Uhr has actually 
satisfied most of the classical criteria of delayed reactions in defining the reac- 
tions that he is studying. Therefore I am willing to go along with anything that 
he comes to afterwards, provided that we do not suddenly jump the trolley too 
badly, and we have not done so. 

Now let us restate these basic criteria. First, the reaction is delayed, which 
means that it does not reach a peak in 15 minutes or in 2 hours. It reaches a 
peak at 24 hours or even later. 

Second, it is primarily a cellular reaction, which means that when you look 
at it in the skin, at least, it is indurated, and edema is not the most conspicuous 
feature. The cellularity is also conspicuous in histologic section. 

Third, it is not correlated in any recognizable way with circulating antibody 
but can be passively transferred with living cells. 

There are two or three more criteria, but they are less helpful. There is the 
tissue culture phenomenon, which Dr. Rich demonstrated. The phenomenon is 
quite real; I have examined it in my own laboratory. But its meaning is extremely 
difficult to interpret, and I believe that it is actually a secondary event in tuber- 
culin sensitivity and may actually be quite irrelevant to the process. This is a 
personal belief, based on certain facts, and it would not do for us to get side- 
tracked on that here. 

Another criterion is the fact that in delayed reactivity, you can produce an 
inflammatory response in the cornea by placing antigen there. In the ordinary 
animal with circulating antibody, no reaction is obtained by injecting antigen 
into the cornea, certainly not the invasion of inflammatory cells. 

Finally, and this is the most tenuous point of all, delayed sensitivity has 
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always been associated with rather special circumstances of immunizatio1 
as infection with living cells, the use of mycobacterial lipopolysaccha: 
adjuvant and the use of the intradermal route. 

Proceeding from this group of criteria, I believe that there are certain reae- 
tions which must be classed as delayed reactions, even though everybody » ther 
shies away from making any such definite statement. I would like to list on the 
board the ones I have in mind. All of this is pertinent to the question, which js 
whether such reactions damage tissue. 

First, the tuberculin reaction, in spite of all the bad things shown an! said 
about it, is a delayed reaction with or without complications. 


Second, similar reactions with other bacteria, as well as viruses, and fuiizi are 
delayed. Certainly, the reactions to certain antigens of the trematodes are delayed 
reactions in a classical sense. 

Wood: Would you not just call those particulate antigens? 

Waksman: No indeed! Vaccinia gives a classical delayed reaction, and delayed 


reactions are obtained in brucellosis, chancroid, and so on. Nobody would quarrel 
about these, and these are all very complicated, anyhow, in exactly the way that 
Dr. Uhr has said. 

But now we come to the debate—the fact that you can have perfectly good 
delayed reactions to simple proteins has never been well accepted. I would point 
to a number of publications on serum disease, in which the assumption has been 
implicitly and explicitly made that everything being studied had to be of either 
the anaphylactic type or the Arthus type, because the antigen involved was 
horse serum or egg albumin or bovine gamma globulin or some other protein. 
Therefore, delayed reactions could not come into the question. I believe that 
there is no philosophic justification for this point of view, nor what is more 
important, any experimental justification. 

Woods: As far as anaphylactic type and Arthus type reactions are concerned, 
Dr. Rich believes that the Arthus type is an exaggerated anaphylactic type. 

Waksman: Yes. I believe that also is an error. Please do not understand me 
to be brashly casting aside his ideas, which I respect very much; but I think 
that increasing amounts of evidence have accumulated in the last five yeurs to 
suggest that we should separate these categories, which formerly were certainly 
lumped together. 

What Dr. Uhr has been talking about for the last hour and a half is delayed 
sensitivity with pure proteins, and it has nothing to do with bacteria. In facet, 
this goes back long before either Pappenheimer, Uhr, Dienes and certain others 
studied proteins (not very pure proteins, since they used whole egg white or 
serum). 

The fourth situation is contact allergy, another whole field that we have not 
touched in our discussion. Contact allergy is, by all the classical criteria, a 
delayed reaction. 

The next one is the homograft reaction, and, in spite of Stetson and associ: tes’ 
who have recently brought some extremely interesting new evidence to b«ar, I 
believe that the conventional homograft reaction—and I have some qualific: tions 
in mind when I say ‘“‘conventional”’—is a delayed reaction. 
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Finally, there is the group of auto-allergies, with which I do not propose to 
bore vou at the moment, even though they are my own pet. There are seven 
exper mental diseases in which antigens in the animal body act as auto-antigens 
and i: which an inflammatory disease is produced. These, too, on all the present 
evidence, are delayed reactions. 

Of these various reactions that fit the criteria of delayed hypersensitivity, 
there are three in which parenchymal damage clearly occurs as part of the reac- 
tion. Che first is the contact reaction. One puts a simple chemical compound, 
such as 2,4-dinitrochlorobenzene, on the epidermis of the sensitive animal, 
and t!:e response is an infiltration of mononuclear cells in the dermis. They invade 
the epidermis where the allergen is, and the epidermis is damaged. This killing 
of the epidermis is a true parenchymal destruction. The controls in these experi- 
ment~ are fairly convincing. If you place 5 per cent 2,4-dinitrochlorobenzene in 
acetone on the epidermis of the normal animal, the epidermis is killed. How- 
ever, if you place 0.1 per cent of 2,4-dinitrochlorobenzene on the epidermis, 
there is no visible effect of any kind, whereas in the hypersensitive animal, the 
epidermis is invaded and killed. 

Uhr: Would you not have to place 0.1 per cent of 2,4-dinitrochlorobenzene 
on a beginning delayed skin reaction to a different antigen? It is possible that 
the specifie delayed skin reaction in some way allows the diluted antigen to 
produce nonspecific necrosis. 

Waksman: Dienes showed approximately 30 years ago that in a severe tuber- 
culin reaction, with all the limitations imposed by your previous remarks, there 
may be death of the epidermis over the mesodermal reaction, even without a 
specific involvement of the epidermis. I would call that a second order of paren- 
chymal damage, one that is caused simply by the cells being adjacent to a very 
marked inflammatory reaction. 

In the homograft reaction, the antigen or antigens are in the cells of the graft, 
and those cells are killed by the reaction. I would say that this is a second clear 
example of parenchymal damage by a delayed reaction. 

Finally, in the auto-allergies, which are the ones I have had to think about 
the most, there is parenchymal destruction. In allergic encephalomyelitis, for 
example, this destruction is what we know as demyelination, although it may 
be so severe as to include damage of all the tissue elements in the area of inflam- 
mation. 

Uhr: I would simply say that in homograft rejection as well as in the auto- 
allergies the role of delayed hypersensitivity has not been clearly established. 

Waksman: That applies to all of these, but the fact is that all the evidence we 
have seems to suggest that the circulating antibody in the auto-allergy produces 
no lesion by itself. 

Uhr: It is of interest that neither pretreatment of sensitive animals with 


cortisone, 5 mg. injected on 3 successive days, nor induction of tolerance to 


bacterial endotoxin inhibits the specific febrile response after antigen challenge. 

Finally, I want to show you the temperature responses after specific challenge 
of delayed hypersensitive guinea pigs with circulating antibody. Figure 76 shows 
that animals previously sensitized with 5 yg. or more of antibody nitrogen 
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Fig. 76. Temperature responses following specific intraperitoneal challenge. A, B and C 
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mals injected 24 hours previously with homologous antitoxin. D represents diphtheria 
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developed hypothermia after specific challenge with 4 mg. of antigen. The hypo- 
therma was short lived in the group that received only 5 yg. of antibody nitrogen. 
The temperature had returned to the baseline by 1 hour in the normal animals, 
but in the delayed hypersensitive animals, the fever was now expressed. 
When more than 35 ug. of antibody nitrogen were given, the hypothermic 
effects of the specific challenge were so great that none of the animals developed 
fever. Delayed hypersensitive animals were actively immunized to see whether 
they behaved like animals with passively acquired circulating antibody. Antitoxin 
titrations of the serums of these animals ranged between 5 and 50 ug. of antitoxin 
nitrogen per guinea pig. Since antibody against nontoxigenic proteins w:s not 
measured, these figures represent a minimum, but this covers the same general 
range as that for the passively sensitized animals. As seen in Figure 76, they had 
a hypothermic response, which indicates, again, that small amounts of antibody 
in the circulation, either actively or passively acquired, sensitize guinea p gs to 
hypothermia after specific challenge. Unlike delayed hypersensitive animals, 
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animals with these amounts of circulating antibody show signs of protracted 
anaphylactic shock after specific challenge. Figure 76 also shows tuberculin 
sensitive animals, most of which have circulating antibody as well as delayed 
hypersensitivity. They all showed hypothermia after specific challenge. I do 
not think that tuberculin shock can be considered as the prototypic systemic 
response of delayed hypersensitivity. Animals with delayed hypersensitivity 
to p/otein antigens do not show shock, but fever and lymphopenia. 
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Helenor Wilder Foerster 


I am Helenor Campbell Wilder Foerster, and some of my old friends he: 
still having trouble with the Foerster. My interest is ophthalmic patholovy. | 
spent over 30 years at the Armed Forces Institute of Pathology, building ‘ip a 
backlog which Lorenz Zimmerman has disposed of in less than five years. | am 
now working on the great Western backlog at the Proctor Laboratory, whvre I 
await every first of July with a good deal of trepidation; that is, that little note 
that comes from the regents, telling me that I have been reappointed Assoviate 
Research Ophthalmologist without pay. 

My interest in uveitis began at the Armed Forces Institute of Pathology, where 
it became apparent that, in the American Registry of Ophthalmic Pathology, 
there was a vast number of eyes with intraocular inflammatory lesions which 
had been either not diagnosed at all or misdiagnosed, and I think that al! the 
men who are here, who are interested in pathology of the eye, will agree that 
nothing has been accomplished which could possibly detract from the interest 
in this subject, and that it still remains a fertile and practically unfurrowed 
field. 


Alan C. Woods 


My name is Alan Woods, and I’m a retired professor, which is a very nice 
position to be in, because nobody can fire me. It might interest you to know that 
I did not start out as an ophthalmologist, but came into ophthalmology by the 
back door. I began my training in internal medicine in Boston with Dr. Christ- 
ians. I got carried out of it and went to Philadelphia with Richard Pierce in 
research medicine at the University of Pennsylvania. I was there until the be- 
ginning of World War I and had the stimulation of working with Perry Pepper, 
who had a laboratory alongside of me, and with Edward Krumbahr, who had 


the other. I came under the influence of Dr. de Schweinitz and gradually worked 
into ophthalmology, but it was more or less by the preceptor system, by the 
back door. 


When I got out of the army, after World War I, I came back to Philadelphia 
first, where I found the laboratory all torn up and everything gone. Dr. Pierce 
had gone to the Rockefeller Institute to head the World Health program up 
there. So I went to Baltimore, and the first thing I knew, I was an instructor 
in ophthalmology, about which I did not know very much. I became interested 
in uveitis in the years to come, and I worked a good deal in the laboratories. 
About 1933 or 1934, when Dr. Wilmer retired, I found myself acting professor 
and later professor and director of the Wilmer Institute. 

Uveitis had always interested me tremendously, because it was a subject in 
which there was absolute chaos. It was filled with the most fantastic and deli <ht- 
ful theories and misinformation. Certainly, it seemed that there must be - me 
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solution to this remarkable disease. There were plenty of patients, laboratory 
space and animals, so we began to work on the problem. We gradually collected 
clinical material, and I found that this was, by far, the most interesting part of 
oph'halmology. After my retirement, I worked almost entirely on uveitis. 
Therefore, being a retired professor now, I do as I please and enjoy it very much. 

I 1m quite conscious of the tremendous number of blind spots in our knowledge 
and the very shaky foundation on which so many of our theories and present 
convepts are founded. I welcome this conference beyond words, as a real means 
to gt men like Dr. Coons and the others to talk to us about local antibody forma- 
tion and all the technical details which have always bothered ophthalmologists. 
The subject is not as chaotic as it used to be, but it is still rather bad; I think 
that we can be helped greatly here. I welcome the efforts of the Sloan Foundation 
to help us. 

Albert H. Coons 


I am Albert Coons, and I suppose I am here principally because I have been 
using Woods’ light for some time. It is, as it turns out, a very useful light. I 
do not know anything about uveitis, and I hope to learn about it from the 
experts gathered here. 


Lorenz E. Zimmerman 


My name is Zimmerman. My training was in general pathology and pathologic 
anatomy; until almost five years ago, I was in general pathology only. Then, 


as Mrs. Foerster told you a few minutes ago, after a period of 30 years when 
nobody had to worry about the eye pathology section at the Armed Forces 
Institute of Pathology, a problem suddenly developed. A successor had to be 
recruited. I was offered the opportunity to learn something about eye pathology, 
and I took the job for a year, giving the Institute a chance to find somebody 
better qualified, and giving myself a chance to see whether it would be worth- 
while to stay in this field. 


Uveitis, along with a number of other things, really fascinated me, and I 
decided that ophthalmic pathology was a good field to be in, that there was a 
great deal to learn. As has been said before, uveitis does account for a lot of the 
eyes that find their way into laboratories of ophthalmic pathology; sometimes 
we can make an etiologic diagnosis, but most times we cannot, and that is why 
I am here. 

William E. Ehrich 

My name is William Ehrich. I come from the Graduate School of Medicine 
of Philadelphia which introduced a so-called correlated clinical science course. 
At first we called it a correlated basic science course, but when we realized that 
it was more clinical than basic, we changed its name to clinical science course. 
Iam the pathologist of this group. I have been interested in inflammation for 
some 30 years. Also, I have been teaching histology of the eye, but I know 
nothing of uveitis, the inflammation of the uvea. I am looking forward to learning 
alot from this conference. 
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Ludwig von Sallmann 


My name is Ludwig von Sallmann. I have been for the last two and » half 
years with the National Institutes of Health. The ophthalmology service ha- the 
good luck of enjoying fruitful relations with the Institute for Allergy and In- 
fectious Diseases and with men there who are interested in ophthalm«\ogic 
problems. With the help of men such as Dr. Robert Huebner of the Labor: tory 
of Infectious Diseases, and Dr. Leon Jacobs of the Laboratory of Tropica! Dis- 
eases, we have been working in fields which deal with uveitis, but as yet liave 
no major discoveries to our credit. I belong to those participants of this conference 
who are very grateful for the invitation. I sincerely feel that I shall profit per- 
sonally and that I shall be able to convey what I have learned here to my young 
coworkers. 


David Cogan 


I am David Cogan, and I am the handmaiden of the Howe Laboratory of 
Ophthalmology in Boston. I regret to say that we have not had any great or 
special interest in uveitis at the Howe Laboratory, but we have had such contact 
as is obligatory of anybody who treats patients. We see enough of uveitis to be 
mystified by it. Perhaps we have had slightly more than average contact with 
the pathology of uveitis, but even that is limited. 

I suspect my actual function here—and your tactful chairman has not put it 
in just these words—is to keep the discussion at a level which, like the governor 
of a car, prevents it from going too fast. I, too, enjoy the privilege of sitting in 
and I should like to think that I shall be able to make some contribution. 


Wallace Epstein 
My name is Wallace Epstein, and I am in the Department of Medicine at the 
University of California at San Francisco. I am not completely clear how my 
interest in arthritis and stiff joints was directed toward the problems of uveitis, 
but I think that it might be valuable to review this conversion. 
Physicians interested in the group of diseases, of which rheumatoid arthritis 
is one, have decided that the field of immunology and the technics of immuno- 


chemistry offer some promise for productive investigation. While I was pursuing 


my clinical interest and this basic research interest, Dr. Hogan found me wan- 
dering around the University of California. Since that time I have been seeing 
patients who have uveitis and trying to find evidences of coexistent arthritis 
or at least significant rheumatic complaints. At the same time, we have heen 
applying some of the technics that are being used in the study of arthritis and 
related diseases to research in uveitis. I hope to hear more of such possible ap- 
plications at this meeting. 


A. E. Maumenee 


I first became interested in uveitis, 1938, when I began my training under Dr. 
Alan Woods at the Wilmer Institute. From 1938 to 1948 I saw a great number 
of patients who were examined most thoroughly for possible causes of their 
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uveitis. Treatment was given on the basis of these findings. In 1948 I moved to 
Stantord University School of Medicine where we did not have facilities for such 
elaborate examinations of patients with uveitis. The patients were therefore 
treated symptomatically. In 1955 I moved back to the Wilmer Institute and my 
interest in uveitis was renewed, especially in regard to the basic causes of the 
disea <e. 

Iam present at this meeting as an intermediary between you and the Council 
for Research in Glaucoma and Allied Diseases of the Sloan Foundation. One 
day, :bout a year ago, Dr. Berens and I were reviewing the program for the 
Advi-ory Committee of the Council, and we discussed things that could be done 
with the Sloan Foundation money that would be of value to ophthalmology. 
Incidentally, this is one of those fine private organizations that make funds 
avail: ble at a moments’ notice when an appropriate idea is presented to them. 
We t!iought it would be a worthwhile idea to have a meeting on uveitis, and we 
immediately thought of the excellent way such meetings have been conducted 
by the Macy Foundation, so we decided to pattern our meetings after those of 
the Macy Foundation. In the preparation of this program, Dr. Berens stood 
over me, and Drs. Zimmerman, Hogan and I sat down and worked it out to- 
gether. When we prepared the list of participants we selected about five alter- 
nates for each person asked, for we thought we would get refusals from the 
first four. But much to our surprise and delight, all of our first choices accepted. 
We certainly appreciate your kindness in coming. 


Jonathan W. Uhr 


My name is Jonathan Uhr, and I am in the Department of Medicine, assigned 
to microbiology, at the New York University College of Medicine. My training 
had been primarily in medicine and also in pathology, until I spent six months 
between residencies, working with Dr. A. M. Pappenheimer, Jr. During that 
time, I became interested in the problem of delayed hypersensitivity, and I 
returned to New York University to continue investigations in this field after 
finishing my clinical training. I know very little about uveitis, and look forward 
to learning about it. I am interested to see whether any of the data we have 
obtained from studies of experimentally sensitized animals will be relevant to 
the immunologic problems of human uveitis. 


C. M. Pomerat 


I am Charles Pomerat, and I belong to a very rapidly growing group of people 
who are excited by the opportunity of studying living cells with an ever increas- 
ing battery of technics. This, of course, includes living cells from the human 
organism. We can grow many different cell types. We are trying to reconcile 
what we see in the living state with what is known in the classical image. We are 
also trying to establish links with the people in the field of electron microscopy, 
who are, as we all know, recreating the science of morphology. 

More specifically, I belong to a group of people who work in a medical school, 
with the feeling that the living cells of man may well be constellar in the disci- 
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plines which are concerned with medical research. We try to encourage resi: ‘ents, 
interns and medical students and even occasionally college and high --hool 
students to try their hand at the tissue culture method, to explore with u-. We 
find this a very challenging business, even though, sometimes, the labo: \tory 
looks a little bit like 42nd Street at Broadway. , 

It is my hope with respect to the field that we will be discussing for th. next 
few days that I will learn something about the complexities of the uveitis prob- 
lem. Perhaps we can pick up the threads with tissue cultures of the hum: . eye 
and see whether we can add a bit to this vexing problem. 

I have already been well rewarded by having heard Dr. Fremont-Smit!i. As 
the French say, “Ca vaut le voyage.” It certainly is worth the trip. This tech- 
nic, this attitude, this benevolent way of looking at ideas, permitting free ex- 
change in a wholesome psychologic setting is certainly one that is urgently 
needed in our age; so it is a great pleasure to have had this fine contact. 


Alson E. Braley 


I am Alson Braley, and I am a schoolteacher at the University of Iowa. My 
main interest is in stimulating and developing clinical ophthalmologists, and in 
trying to develop a few investigators on the side. My main interest in uveitis is 
in herpes simplex uveitis, if there is such a thing, and also in the thing that | 
have described as amoebic eye, or amoebic cystic retinopathy. 

I am looking forward, of course, to the meeting, and am delighted with the 
invitation to be here. I hope that I can learn—TI am sure that I will—an enor 
mous amount from all of you who are here. 


Byron Waksman 


I am Byron Waksman. I think that I ought to say that many of the young 
immunologists in my own generation, if you like, came into immunology by 
way of an interest in rheumatic disease, and I am no exception to this general 
rule. My interest in rheumatic disease was kindled by Dr. Ehrich, who taught 
me histology and histopathology in 1941 and 1942. 

For the last 9 years, I have been at the Massachusetts General Hospital in 
Boston, in the Department of Neurology, where I have been devoting my scien- 


tific efforts to a study of the experimental auto-allergic diseases, in particular, 
those affecting the central nervous system. At the same time, I have a teaching 
relationship with the Department of Bacteriology and Immunology of the Har- 
vard Medical School, and I regard my teaching function equally as important as 
my research function and as a source of continuing stimulus to me. The research 


in our laboratory has been very fortunate in one respect; we are near the I!owe 
Laboratory of Ophthalmology. On the one or two occasions when our experi- 
ments seem to have brushed the question of eye disease, we have been al)'e to 
take our rabbit in the left hand, turn the door knob with the right hand. and 
rush over to where there was a slit lamp and somebody who knew how to !ook 
through it and tell us what the whole thing meant. 

I look forward a great deal to learning more about the problem of uveiti+ and 
going home with some new ideas of things that one can do. 
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Ronald M. Wood 


I 2m Ronald Wood, and I am at the Wilmer Ophthalmological Institute of 
the Johns Hopkins Hospital. I attended medical school until I became fascinated 
by microbiology and immunology and went into that field. My training was 
interrupted by the war, after which I completed my graduate studies at the 
John- Hopkins University, inspired by such men as Alan C. Woods and Jonas 
Fried-nwald. I became interested in uveitis among other ophthalmologic prob- 
lems .nd have been working along these lines for several years. 

As to my function here, in common with the rest of you I am very eager to 
learn something about uveitis. I feel that this is a wonderful opportunity to 
exchinge ideas. 


Jerome T. Syverton 


My name is Syverton, and I am from the University of Minnesota, Depart- 
ment of Bacteriology. Since 1933, I have worked with viruses, tissue cultures 
and experimental cancer. To reminisce, my interest in sympathetic ophthalmia 
while in Harvard Medical School led to taking an electorate in ophthalmology 
in my fourth year. Next, Dr. Harold Amos interrupted my training in internal 
medicine by sending me to the Rockefeller Institute, where Dr. Flexner gave 
me two assignments, (1) to grow leprosy organisms in tissue culture, which 
failed, of course, and (2) to work with trachoma. We (Olitsky, Syverton and 
Tyler, 1933!) sueceeded, as had been done before, in transferring the disease 
to monkeys. However, I failed to confirm Noguchi’s claim (Noguchi, 1928'**) 
that a bacterium now known as Noguchia granulosum was recoverable from hu- 
man trachoma. We did, however, isolate organisms from the disease follicular 
conjunctivitis, in monkeys (Olitsky, Syverton and Tyler, 1933'**) and rabbits 
(Olitsky, Syverton and Tyler, 1934'5*). At this point, my contact with ophthal- 
mology just about ceased, except for studies of herpes and a few things like that. 

Finally, I do want to say that I am very grateful to Dr. Fremont-Smith for 
acquainting us with the purpose, mechanics and psychology of the Macy con- 
ferences. I have heard many very fine remarks about these conferences, but 
hever quite put two and two together. 

George K. Smelser 

My name is George Smelser, and I am presently in the Anatomy Department of 
Columbia University, where I teach histology to medical students but spend most 
of my time in the ophthalmic research laboratories, where I have been studying 
various problems of ocular interest. I suspect that my job here will be to ask 
naive questions. I am grateful for this opportunity to be here and learn about 
this important and interesting disease. 


Arthur M. Silverstein 


My name is Silverstein. My interest in uveitis dates from the unexpected 


invitation to come to this conference. Since that invitation I have spent my 
time trying to find out what the uvea is and what uveitis is. I am not sure, but 
I think I know a little bit about the first, but nothing about the second. I am 
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with the Armed Forces Institute of Pathology, and this by accident in th: t the 
army sent me there, and I stayed after I got out of the army. I am in th. em- 
barrassing situation of having gotten my degree in physical chemistry, | it of 
having been led astray into immunochemistry. I have not been in immunoel\»mis- 
try long enough really to learn very much about it, but I have been away from 
physical chemistry long enough to have forgotten most of it; so I am 2! this 
stage neither fish nor fowl. 

Before I got into the Institute of Pathology I spent a good part of my time 
doing a lot of what I thought was very fascinating work in the test tube, niostly 
with substances of animal nature, although I do not recall that I ever eve: saw 
the animals from which they came. Having been sent to the Institute of Ps: thol- 
ogy, | became aware that there were animals, and that they had their problems, 
and that perhaps some of the things that I was doing in the test tube had some 
implications for things that were happening in these animals, human patients 
included. 

I had, in my reading of immunochemistry, developed an academic interest in 
the immunochemistry of the lens. I think that most immunochemists are in- 
terested in this, because it is a very curious thing. In the Institute of Pathology, 
as part of this cross fertilization process that people speak about, I was made 
aware that lens antigens were implicated in the production of lesions in the 
human being, and in this strange thing called phacoanaphylactic endophthal- 
mitis. 

I have not been in it very long, but I have been in it, thanks to Dr. Zimmerman. 
I am here mostly to learn and add my voice to those who say (and I think I say 
it justifiably), “I don’t know anything about uveitis.’”” With so many people 
disclaiming any knowledge of the nature of uveitis, I think we are bound to have 
a good conference. 


Michael J. Hogan 


I would like to disclaim any unusual knowledge about uveitis. I practice and 
teach ophthalmology at the University of California School of Medicine in San 
Francisco. I originally started out to be a surgeon but the last great depression 
changed my objectives and I got into practice. Fortunately for me at that time 
I met my wife who was working with her father in his ophthalmology office. 
As things came about we were married and at the same time I married into 
ophthalmology. 

During the war I was in the Navy and was attached to the Amphibious Corps, 
in the Pacific. 1 became known as an itinerant ophthalmologist. I had a portable 
instrument cabinet containing a magnet and quite a number of instruments and 
was supposed to be available at the time of landing operations to take care of 
eye casualties. I never happened to come in contact with these casualties, |iow- 
ever, but always ended up on a transport, taking care of all types of injurie 

It is obvious that most of the things we are dealing with in uveitis are iden’ ical 


with those encountered in diseases of other tissues, and the thing that might 
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solve the various causes of uveitis also would be pertinent to the etiology of a 
very large number of diseases now being investigated by rheumatologists and 
internists elsewhere. 


B. W. Zweifach 


My name is Zweifach, and I am presently in the Department of Pathology at 
New York University-Bellevue Medical Center. We have gone almost a complete 
circ!’ around the table and everyone has either disclaimed knowledge of uveitis 
or shied away from it. However, after thinking it over, I feel that I can justify 
my | cing here, since I work with small blood vessels, which fortunately are found 
in the eye and which probably have something to do with uveitis. However, I 
mus! warn you that I look at everything from the wrong end of the telescope; 
that whenever we discuss a subject, I think of it in terms of small blood vessels, 
and, as a result, I suppose I have a blind spot, such as Dr. Fremont-Smith talked 
about. Inasmuch as the small blood vessels are everywhere, you can see that 
this is an enormous blind spot, covering a tremendous area of ignorance. 

[ have always believed that the eye was extremely interesting from the point 
of view of small blood vessels. I have never had an opportunity to work with this 
particular organ, but we have considerable experience on the relationship of 
various bacterial products, endotoxins in particular, to tissue injury, and after 
listening to the preliminary talk about uveitis, I believe there may be some re- 
lationship in this regard. I hope that I can make some constructive remarks, 
and am sure that I shall learn a good deal, as will most of us present. 


Marvin Sears 


My name is Marvin Sears. At present, I am in residency in ophthalmology at 
Wilmer. I was able to learn some immunochemistry in the laboratory of Dr. 
Kabat while I was in medical school, and subsequently Dr. Woods taught me 
that there might be some relationship between immunology and uveitis. That 
explains my interest in this symposium. My function here will be to focus your 


attention on various aspects of the problems presented by various discussers by 


means of visual aids, since I am going to be your projectionist. 


Seymour P. Halbert 


I had the good fortune, when in medical school, to do some research with the 
late Dr. Barnett Cohen on one of the pneumococcal toxins, and, after an intern- 
ship, I went to Dr. Mudd’s department at the University of Pennsylvania and 
worked on dysentery. Now, dysentery is a long distance from the eye, but I 
got there by way of the College of Physicians and Surgeons, where I now am, 
at the Department of Ophthalmology Research. 

In the last four years or so, we have been interested in immunology of the 
lens, in relation to its biological activities and in relation to its significance in 
the evolution of the eye. Perhaps some of the observations we have made will 
help and stimulate some work in uveitis. 
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Joseph Allen 


I am Joseph Allen, a staff member of the Alfred P. Sloan Foundation. | did 
not know until tonight what my reason for being here was. I find that it js to 
discover what is happening to the unspent dollars. I am delighted that I sh: || be 
able to report that they are being so well invested. The sentiments thai you 
gentlemen have expressed plus your interest in this subject will, I know, produce 
dividends many times greater than the investment. 

My second function, I think, is to help Dr. Sears run the machine tomorrow, 
because he says he does not know how to run it. 

I thank you gentlemen for allowing someone to be here who really doe~ not 
know anything about uveitis. 


Frank Fremont-Smith 


I am Frank Fremont-Smith, and these introductions going around reiind 
me that at one of our conferences on aging when it was Nathan Shock’s turn to 
introduce himself, he said, ‘Well, I’m Nathan Shock, and I don’t know why.” 
I like that very much indeed. 

I started out in neuropathology, in neurophysiology, and became very much 
interested the cerebrospinal fluid. I more or less lived in it for very many years, 
working on the chemistry and physiology and pathology of it. Then, I became 
interested in psychosomatic problems, because I found that you could not do 
even such a simple thing as measuring the pressure of the cerebrospinal fluid in 
the human being and get it accurately without knowing something about what 
Was going on emotionally. 

I found that some people, when they got tense and disturbed, would hold their 
breath when you did a lumbar puncture, and this would raise their venous pres- 
sure and it would raise their spinal fluid pressure so that you might think that 
you had a ease of a brain tumor. Unfortunately, everybody did not behave that 
way when they got upset; other people tended to overventilate. They would lower 
their venous pressure and their spinal fluid pressure, and then you might think 
you had normal spinal fluid pressure when it might really be elevated. I therefore 
got involved in psychosomatic medicine. 

Then, a little later, I became a psychiatrist. 

A little later still, I became a philanthropoid, like Mr. Allen. This was the 
term invented by Dr. Fred Keppel, the late president of the Carnegie Corpora- 
tion, who said that he felt that foundation executives deserved a name, which we 
do certainly, and he proposed that they be called philanthropoids. Why phi!an- 
thropoids? Because they act like philanthropists with somebody else’s money. 

I came to New York then, and this was in 1936. It was a new kind of role for 
me, one in which I found I had a lot of new things to learn. I felt in a slig!tly 
curious position vis-a-vis my other friends from medical school and particul::rly 
people interested in psychiatry and psychosomatic medicine, most of whom ‘elt 
I had deserted the ship. 

There came the day, however, when I was invited to the New York Academy of 





UVEITIS SYMPOSIUM 417 


Medicine to discuss a paper on psychosomatic medicine. I said, “Ah, here is a 
thine I know something about, and here is where I can show them that I am 
really still there.’”” The paper was sent to me, and I read it through and started 
dictating my discussion to my secretary. Then I was interrupted, and I rushed 
here and there, which is what you do when you are in New York, especially if 
you ire a philanthropoid. I just could not get back to the paper at all. My 
secr:'ary had to take me in hand and tell me what to do, and finally, one day, 
she «id, ‘‘Now, you take a cab and go up to the Academy.” As I rushed to the 
eab, -he handed me a paper, one blank page, with the first paragraph of my dis- 
cussion typed out and the paper I was to discuss. As I went up to the Acad- 
emy of Medicine I scribbled some more notes on the back of the page. 

Wiien I was called on to discuss the paper, I did quite well with the first para- 
grap!: because I can read. Then I came to the place where my notes were jiggly- 
jogg'v, and I stumbled and staggered. Very quickly I found myself at the jump- 
ing-olf place where there were no more notes and the paper was blank. At this 
poin' two things happened: one, my mind became completely blank, and two, 
my mouth became completely dry, so that I could not conceivably have spoken 
a word even if I had something to say, and I had nothing to say. There I was. 

There was a large carafe of water with a stopper in it on the table and some 
glasses, and when I motioned frantically to the chairman, he saw what the trouble 
was. He jumped up and picked up the carafe of water, took out the stopper, 
picked up the glass, and poured. It was empty. At this point everybody laughed, 
and all of a sudden I was laughing with them. The next thing I knew, saliva 
was pouring into my mouth, my mind cleared, and I made a brilliant discussion. 

I thought that really illustrated psychosomatic medicine and quite a lot of 
other things. At the point where everything went dry I was anxiously exposed 
to the possibly hostile and critical glances of these people whom I wished to im- 
press and reimpress and belong to, and I was really in a bad state. Then when 
they laughed, they took me back into them again. I belonged. I was able to 
share and laugh with them, and I became one of them. Then, all of a sudden, I 
could think clearly again. I thought that there was a little lesson in that. 

I want to make just two or three more comments, if I may. One is something 
which, I think, both the teacher and the scientist ought to feel entirely com- 
fortable about saying. We must do something about making it comfortable to 
say, “I do not know.”’ To me, that is of the first essence and the most fundamental 
thing that every teacher ought to be able to say with complete comfort to his 
students. How rarely we permit ourselves the luxury of such honesty. 

I want also to note that perhaps as the result of these self-introductions, you 
begin to get an impression of the resources present in this room, the different 
directions from which people come to the problem, the different backgrounds, the 
different research experiences, the different associations that they have had. I 


think this is something that really needs to be emphasized. The purpose of such 


a conference is to tap these resources as far as possible, within a context. You 
cannot possibly exhaust them. If we all stayed here for six months, there would 
still be unlimited resources in terms of memory and experience which would not 
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have been tapped. But there are resources represented here, clustered aroui::| the 
problem of uveitis and allied problems which can be tapped to a considerable 
degree. We have already had a foretaste of what richness awaits us, bu' you 
could not tap this if somebody made a speech at you. Fortunately, nob«dy js 
going to do that. 

Finally, I want to say something that I have said to other groups but ot to 
all others. There is a way of estimating the degree of maturity and security .f the 


group as the introductions proceed around the table. In a rather anxious group, 


which you sometimes find, you get the diphasic reaction similar to the \erve 
impulse. You will see that as the impulse approaches, or as the necessity to ~peak 
approaches, each one becomes tense and pulls at his jaws, and starts m:king 
notes, and so forth. As soon as the impulse has passed, then the positive phase 
follows the negative, with relaxation, smiles, and happiness Now, I watched very 
carefully, and there was almost none of this discernible in anybody, which is an 
indication, I think, of something good. Actually, I think that the introductions 
are not only a nice thing and not only teach us a little bit about each other, 
but also, they actually do something to us ourselves. We have been called upon 
and we have spoken. We belong. Everybody knows who we are, because we have 
been asked to speak; and we are in, we are there. 

In terms of thinking about conference procedures, this is something that we 
learned from a social psychiatrist, Dr. Mottram-Torre, now at the Graduate 
School of Administrative Medicine and Public Health at Columbia, who had 
been invited to sit with all our conferences during one winter and offer comments 
and suggestions. He had two which were very significant. One was to come out 
of New York, and go to an inn and live all together in a small place. This is what 
we are doing here. The other was to have self-introductions around the table 
on the first evening, because, he said, then everybody will have found his place 
and will feel that he belongs, and will be much less hesitant about entering into 
the discussion on the following morning. We think that this is true, and I mention 
it in that context, although, I think, the most important thing about the dis- 
cussions is the delightfulness of the presentations you have heard. 

I want to thank you again for letting me come. It has been a great privilege 
and a great opportunity. 


Conrad Berens 


I do not dare introduce myself. I’ve got to think about the police. I was in 
Sing Sing prison once, you know. I was up there to find out why so many pris- 
oners became blind and got typhoid out of it myself. I learned something of uveitis 
from that experience and that is where I got into the problem. The uveitis “hug” 
hit me because of the fact that I got interested in blindness and thought that 
statistics were necessary to find out what the underlying causes of blindness were. 

In 1924 Dr. Hardy and I were given some money at the New York Eye and 
Ear Infirmary to find out what caused blindness. From that we became deeply 
interested in collecting statistics and getting information on blindness to prepare 
an international classification. 
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In Paris, the other day, we were still wrestling with the old problem. We have 
not gone very far with the international classification but we have found that 
uveilis is a serious problem. We have spoken about the founding of the Associa- 
tion for Research in Ophthalmology in 1928, with Dr. Woods presiding at the 
first meeting on uveitis in 1930 and the second one in 1931 was also on uveitis. 

W> finally got the Markle Foundation interested in uveitis. They gave us some 


mon:v for research, and because of the fact that there were many people working 
on arthritis, we were able to induce Russell Cecil, who was eminent in the ar- 
thrit s field, to work with us. We also persuaded Dr. Oppie, who was the great man 
in tuerculosis at that time in our part of the world, to work with us. He had his 
tuberculosis laboratory at Cornell with all his animals. Our work was finally 
inter:ipted by World War II after eight years, just as we were really beginning. 


The Alfred P. Sloan Foundation came into this work, especially the virus work, 
through the fact that I had the privilege of speaking to Mr. Alfred P. Sloan, Jr., 
and ‘ater on with Mr. Raymond Sloan about the causes of these various blinding 
eye diseases. I spoke about glaucoma and uveitis as being two of the main causes. 
As you know, Dr. Fremont-Smith asked me about uveitis and glaucoma and 
whether they went together. They often do, as we know. A great deal of our 
blindness from glaucoma is from secondary glaucoma in which an inflammatory 
factor is often present. 

We speak as though we knew the underlying causes of glaucoma, especially 
when we speak about the inflammatory secondary types, but we often do not. 
The Alfred P. Sloan Foundation gave the money, and we looked around to see 
who might use it most effectively. We decided that Mike Hogan was one of the 
few people to work on the problem, and he has done a wonderful job. 

Dr. Maumenee has told you about the idea of this conference, beginning here 
this evening. I am here because of him. I am very happy to be present, and of 
course we are all here because of the Sloan Foundation. We hope that Mr. Allen 
will take our best wishes back to all the members of the Sloan Foundation and 
thank them sincerely for making this conference possible. 
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RECENT ADVANCES IN OCULAR MICROBIOLOGY 


THEODORE W. SERY 
Department of Research, Wills Eye Hospital, Philadelphia, Pennsylvania 


In this review which covers 1957 and most of 1958, an attempt is made to 
bring up to date the more recent accomplishments and activities in the field of 
ocular microbiology. 

Thirteen categories are outlined below. The placement of any publication 
into one of these divisions is by necessity and compromise because, in numerous 
instances, many papers could be classified properly under more than one heading. 


Review articles have been given as a separate list by title and reference at 
the end of the bibliography. 


This review is organized as follows: 
I. Uveal Disease 
A. Vogt-Koyanagi-Harada syndrome and sympathetic ophthalmia 


B. Toxoplasmosis and other parasitic diseases 
C. General 

. Virus Disease 
A. Trachoma 
B. Herpes simplex 
C. Epidemic keratoconjunctivitis and the APC viruses 
D. General 

. Fungal Infections 

. Sarcoidosis and Tuberculosis 

. Bacteriology 

. Antibiotics and Other Therapeutic Agents 

. The Cornea 

. Immunology 

. Conclusion 


I. UVEAL DISEASE 
A. Vogt-Koyanagi-Harada Syndrome and Sympathetic Ophthalmia 


In 1951 Ikui suggested a new theory for the pathogenesis of sympathetic 
ophthalmia (S. O.) which was that of a virus which has an affinity to chromato- 
phores (a “‘chromatotropic virus”). The reason was based on pathologic findings 
in 100 cases of S. O. which included, among other evidences, a transformation 
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of chromatophores into epithelioid cells, some with basophil inclusions, and an 
inflammatory reaction limited to such cell types. Inoculation with Seitz-filtered 
ocular fluids and uveal suspensions gave some suggestion of a virus because of a 
delayed, severe inflammation in rabbit eyes, although this could also have been 
due to human serum protein. Other virus isolation attempts failed. 

Ikui et al. (1957, 1958) have since followed up this work in an effort to es- 
tablish their virus theory with evidence from the electron microscope. Basophilic 
globular inclusions were found in some of the epithelioid cells, not in other cell 
types, and usually were found at a stage when the pigment granules were be- 
coming scanty. Outstanding changes were noted only in the epithelioid cells 
which were shown to have the ability of forming pigment granules and the 
authors feel justified in believing that these cells are derived from chromato- 
phores. Virus-like particles in and around inclusion bodies were seen and ap- 
peared to have an inner core (40 to 75 my) of low electron density and surrounded 
by a high electron density shell 25 my thick. This study is an excellent piece of 
work accomplished with great difficulty for it is not easy to locate an inclusion 
body under such high magnification. 

Both theories for the etiology of S. O., 7.e., the uveal pigment autosensitiza- 
tion theory and the viral theory have much to recommend them in the accumu- 
lated evidence of recent years. If a virus is the responsible agent it raises the 
question as to its source and means of survival between active infections. The 
one common feature in all cases is the penetrating wound to the globe which 
involves damage to the iris and/or ciliary body. It hardly seems likely that such 
a virus could be associated with the objects that are usually involved, ¢.g., 
glass, nails, pins and scissors; more likely it would be associated in some way 
with the ocular tissues. The blood stream, external ocular tissues and possibly 
even the tissues of the inner eye would have to be considered a possible source 
of a latent virus. The infrequency of 8S. O., in spite of penetrating wounds and 
surgical intervention which occurs every day, would indicate that the supposed 
S. O. “virus”: (a) is not present in many eyes, (b) is present in very low con- 
centration when present at all, (¢) requires some unknown activating agent, or 
(d) is present only at certain times in some eyes. The latter instance could be 
accounted for by postulating the presence of the supposed virus normally in the 
saliva, and a transitory existence in the conjunctival epithelium after arrival 
there by droplet inoculation. Should a successful medium be discovered for the 
isolation of an 8. O. virus from a patient it will prove most interesting to see if 
it can be demonstrated in the normal flora of the eye or mouth of the same 
patient. 

Several authors in the past have held the impression that sympathetic oph- 
thalmia and the Vogt-Koyanagi-Harada syndrome are manifestations of one 
disease. In support of this theory new cases have been cited by Yuge (1957), 
Fine and Gilligan (1957) and Hager (1957). Hager discusses the three clinical 
diseases: sympathetic ophthalmitis, Vogt-Koyanagi’s syndrome, and Harada’s 
disease. A special case was described in detail which could have been either of 
the first two of these diseases. The author concludes that all three conditions 








a s&s re 28 SS Oe Oh 





6p Se eS 








RECENT ADVANCES IN OCULAR MICROBIOLOGY 427 





are the same and assumes that a virus is the etiologic factor which gains entrance 
to the body through the eye, lung, gastrointestinal tract or skin—damaged or 
undamaged. 

In a case which suggested a possible variation of the Vogt-Koyanagi syndrome 
points of similarity between that condition, Harada’s disease, Cogan’s syndrome 
and uveo-encephalitis were noted and the suggestion was reaffirmed that these 
were probably variations of a single disease. The exact etiologic process is not 
known, but the possibility of a virus origin plus a hypersensitive state is sug- 
gested. Steroid therapy (corticotropin) was employed throughout this case. 
Pronounced improvement and ultimate cure of ocular symptoms occurred but 
symptoms relative to the eighth nerve were not much improved (Soss, 1957). 

Yoshida (1957) has been attempting to isolate a virus from the subretinal 
fluid of patients with idiopathic uveitis (uveo-encephalitis) and believes to have 
succeeded in three out of four cases. Several variations in passage were attempted: 
intravitreally in the rabbit eye, in the allantoic and amniotic fluids of chick 
embryos, and by mouse brain passage. Serial passage in the rabbit eye was suc- 
cessful for only three transfers at best but in the allantoic cavity as many as 18 
serial transfers were made; periodic demonstration of an active uveitis stimulat- 
ing agent was possible by passage back into the rabbit eye. Occasionally the 
ocular reaction would appear as early as 5 days after intravitreal inoculation or 
as late as 31 days, but most incubation periods were from 7 to 14 days. Allantoic 
fluid incubation periods could not be determined from the original text of this 
paper; however the term “allantoic fluid, 14 days” appears with a variation of 
10 to 17 days, so it may be presumed that this means either 14 days incubation, 
or fluid from a 14-day-old embryo. 

Further data appears concerning positive skin tests with allantoic fluid, im- 
munologic procedures, and electron microscope studies (no virus particles de- 
tected as yet). These data are most interesting and perhaps encouraging for a 
possible new etiologic agent in uveal disease. Certainly 18 serial passages in the 
allantoic sac would be more than sufficient to dilute out any original antigen, 
living or inert, from the human material; therefore, one is justified in presuming 
an active multiplication in this medium. The other alternative would be that 
rabbit sensitivity to egg protein had developed although adequate controls would 
eliminate this factor. 

Bronstein (1957) obtained a successful treatment of Vogt-Koyanagi-Harada 
disease with prednisolone. A high level of steroid for a prolonged period was 
considered necessary. Other workers have demonstrated the efficacy of steroid 
treatment and control of sympathetic ophthalmia. Four cases are reported by 
Pacurariu and Cimpeanu-Codreanu (1957). Two of the cases in which the condi- 
tion set in after removal of the injured eye responded by complete recovery 
after local cortisone therapy. The other two cases resulted in sympathetic disease 
before removal of the injured eye and suffered several relapses which could be 
controlled only when cortisone was part of the treatment. The drug had to be 
continued for six months before recovery was apparent. 

In one case of sympathetic ophthalmia treated by Crawford (1957), the recur- 
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ring inflammation of the sympathizing eye after enucleation of the injured eye 
was controlled over a 4-year period by treatment with systemic cortisone and 
ACTH. Cases like this one tend to lend support to the theory of hypersensitivity 
to some ocular tissue rather than to that of a viral etiology. 


B. Toxoplasmosis and Other Parasitic Diseases 


The detection of active Toxoplasma infections continues to be a vexing prob- 
lem especially in the diagnosis of uveitis. The Sabin-Feldman Dye test is by far 
the best method available for detecting antibodies to the organism, and with 
proper improvements in standardizing the various steps in this complicated 
procedure it may become universally successful. There still remains much to be 
desired in a serologic diagnostic tool especially in a method that could be carried 
out in any clinical laboratory. 

One of the encouraging reports regarding this phase of the problem is that by 
Jacobs and Lunde (1957) in which a hemagglutination test has been developed 
for toxoplasmosis. This test may well become an adequate substitute for the 
Sabin-Feldman dye test. In this procedure the antigen consists of a water-soluble 
lysate of Toxoplasma cells prepared from washed parasites that have been grown 
intraperitoneally in mice. The test is performed with sheep red blood cells. In a 
more recent publication these authors showed that the hemagglutination antigen 
may now be prepared and stabilized for standard laboratory diagnostic proce- 
dure. They emphasize that the test is not ready to be offered as a substitute for 
the dye test and that many more early cases of toxoplasmosis must be studied 
by both methods for proper comparison. 

O’Connor (1957b) has employed the Ouchterlony agar-diffusion method, with 
Halbert’s modification, as a means of demonstrating precipitating antibody in 
the aqueous. Only two positive demonstrations were made with an incubation 
period under 2 days and these corresponded to aqueous dye tests of 1:32 dilu- 
tion or less. Two other positive aqueous dye tests were negative for precipitin 
demonstration. The sensitivity of the dye test for the sera was observed in 11 
out of 13 positive demonstrations with titers between 1:256 and “1:256504.” 
Under current criteria for presumptive diagnosis of ocular toxoplasmosis these 
titers are well above the required level, hence the 9 (or possibly 11) negative 
tests out of 15 trials for aqueous precipitin do not speak in favor of the method 
as a diagnostic procedure. These criteria however, may vary with new informa- 
tion. The present diagnostic procedures are, at best, presumptive, and more 
direct experimenting on ocular fluids, as in this case, are to be encouraged. Of 
further interest, O’Connor suggests that he may be dealing with two distinct 
antibody types and that intraocular antibody formation may be taking place. 

O’Connor (1957a) has added to his earlier study of demonstrating Toxoplasma 
precipitins in the aqueous as well as serum of patients by the agar diffusion 
technique. A 10-fold concentration of the antigen was obtained by placing the 
centrifuged supernatant fluid from infected mouse peritoneal washings in dialysis 
tubing and suspending it in a cold stream of air for about 1 week. Precipitins 
were detected in the aqueous of 11 out of 32 patients seriously suspected of 
having ocular toxoplasmosis. The discovery of these precipitins in the aqueous, 
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but not in the sera, in 7 patients strongly suggests that the antibody is formed in 
the eye itself. By conducting antibody labelling techniques with radioactive 
jodine it was shown that no loss in immunologic activity occurred as a result of 
this treatment. 

Experimental toxoplasmic uveitis was produced in rabbits by Arribas and 
Schlaegel (1957). For posterior uveitis, intravitreal and suprachoroidal injections 
were necessary while anterior chamber injections were used to produce anterior 
uveitis. The results were as follows: (1) Systemic toxoplasmosis follows the suc- 
cessful inoculation of Toxoplasma organisms into the rabbit eye. Rabbits die 
within 2 weeks after injection of small doses when left untreated. (2) A dissem- 
inated exudative chorioretinitis follows inoculation into the posterior segment 
and severe iridocyclitis follows anterior chamber inoculation. Involvement of 
the rest of the globe depends on the severity and duration of the disease. (3) No 
clinical evidence of involvement of the uninjected eye was observed. (4) An incu- 
bation period varying from 3 to 5 days may be assumed, depending upon the 
number of organisms in the inoculum. 

The high incidence of Toxoplasma dye test titers in the average “normal” 
population suggests a high rate of contact with the parasite in the normal course 
of events. An interesting case, which brings this fact closer to home, was reported 
by Deutsch and Horsley (1957). An infant died from active cerebral and ocular 
toxoplasmosis and the mother and two older siblings had extremely high dye 
test antibodies. The apparent source of infection was found to be an open garbage 
barrel frequented by mice, cats, pigeons and other birds from which the Toxo- 
plasma parasites were recovered. It is not often that this type of follow-up is 
made but it is of value whenever done and further studies of this nature should 
eventually reveal how subclinical infections occur in the general population. 

From the ocular disturbances seen in an infant whose mother had mumps in 
the 4th month of pregnancy, Holowach et al. (1957) have reviewed the literature 
for similar cases. Of the many things to which chorioretinitis has been attributed, 
the majority of cases are either of unproved etiology or are examples of congeni- 
tal toxoplasmosis. Considering that the majority of cases of congenital chorioret- 
initis are of undiscovered etiology and in view of the ubiquity of mumps infec- 
tion, he feels that cases of nontoxoplasmic origin should be investigated from 
this point of view. Therefore, in cases of congenital defects following maternal 
mumps, complement fixation and skin testing should be performed on these 
infants (after age 2 months) to establish this causal relationship. 

An analysis of 261 cases of uveitis by Perkins and Beverley (1957) showed a 
higher incidence of positive Toxoplasma dye tests than would be expected in a 
normal population. Cases of chorioretinitis in particular showed a very high 
incidence of positive tests. 

A clinical trial of Daraprim showed a significantly higher rate of improvement 
in cases having Toxoplasma antibodies than in patients without antibodies or 
in patients with antibodies who were given “‘control” tablets. The authors con- 
clude that many cases of chorioretinitis and some cases of anterior and general- 
ized uveitis are caused by toxoplasmosis. 

Rodger (1957) has described the life cycle of the microfilaria Oncocerca volvulus 
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and has given a rundown of some past theories on its pathogenesis. In experi- 
mental work assessment of the density of infection in the individual was made. 
Experimental studies into the pathogenesis of ocular onchocerciasis microfilariae 
from heavily infected cases were isolated in Ringer-Locke soln., and the number 
to be injected was counted. Microfilaria were kept alive in the aqueous humor 
of rabbits for 3 weeks without developing a reaction; but one-fourth of the same 
number of dead microfilariae led to a violent and almost immediate inflammatory 
reaction into whichever tissue it was injected. With repeated injections of dead 
microfilariae into the same tissue, a hyposensitive state tended to develop. The 
pathogenesis of the posterior degenerative lesion was also discussed. 

Rodger (1958) further described the pathogenesis of oncoceriasis in a group 
of 165 cases. A suggestion is made that the encapsulation of the worms may be 
dependent upon adequate supplies of vitamin A. If this is true then the author 
claims this may explain why nodules may be frequent in those areas where feed- 
ing is good, while infestation may not be excessive. Adequate encapsulation 
would protect the host from the full toxic effects of the adult worms. 

Lagraulet (1957) introduced microfilaria of Oncocerca volvulus into the rabbit 
eye by way of subconjunctival injections or by way of the optic nerve sheath. 
Intraorbital implantation of cysts also led to eye lesions consisting of chorio- 
retinal lesions at the fundus. 

In a good review of intraocular nematodiasis by Carter (1958) the author 
gives some evidence for the incrimination of Toxocara canis larvae as a causative 
agent in visceral larva migrans and nematode endophthalmitis. Children which 
present a suspicious intraocular mass should be considered for this possibility 
especially if the history includes contact with a puppy and/or geophagia (dirt- 
lating). It must be remembered that the distribution of T’. canis, the dog Ascaris, 
es universal and that pet ownership by children with frequent contact of the face 
iand mouth with saliva from dogs is quite common. 

Central serous choroidosis occurred in 6 patients with diagnosed amebiasis, 
while 3 others with the ocular disease had suspected amebiasis. Intensive treat- 
ment to eliminate the parasitic disease caused settlement of the macular disease 
(Braley and Hamilton, 1957). 


C. Uveal Disease (General) 


Experimental uveitis still poses a major obstacle for students of the disease, 
i.e., the need for an experimental model which would give us an endogenous 
uveitis and which does not require external penetration or trauma to the globe 
itself. A beginning in this direction in recent years has been made by Collins in 
1949 and 1953 and by Fog and Bardram in 1953. Collins work involved injecting 
guinea pigs and monkeys with uveal tissue suspended in Freund’s adjuvants 
(water in oil plus killed tubercle bacilli). This facilitates the antigenic effect and 
thereby produces immune response in greater proportion than would be possible 
by antigen alone. The animals were found to develop histologically a sympathetic 
ophthalmia type of disease, though not a progressively degenerative type as 
seen in patients. Fog and Bardram produced a grossly observable uveitis by the 
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production of experimental allergic encephalomyelitis (EAE) by the injection of 
central nervous tissue plus adjuvants into guinea pigs. 

Bullington and Waksman (1958) have made investigations in this field of 
auto-allergy with new experiments and it is hoped that others will also explore 
its possibilities for new avenues of approach to experimental uveitis. They have 
given rabbits injections of optic nerve, from the same and from different species, 
plus adjuvants and have obtained moderate iridocyclitis at about the same time 
as EAE. The use of peripheral nervous tissue did not produce the same effect. 
The injection of whole rabbit uvea with adjuvants gave only a limited response 
of EAE but no uveitis. 

In some extensive experiments Osterlind (1958) has studied the elective sensi- 
tization of the uvea under varying conditions by injecting horse serum into 
rabbit eyes. The simplest demonstration of this was by sensitizing one eye in a 
arge series of animals to the horse serum; after the resulting uveitis healed an 
intravenous injection of the same antigen would cause a uveitis in most of the 
sensitized eyes and also in a few of thenormal eyes. Variations of the sensitization 
procedure yielded the best results (almost 50 per cent in the untreated eye) when 
the sensitization was given in the amount of 1.5 ml. subconjunctivally and retro- 
bulbarly and 0.1 ml. intravitreally at the same time. The significant result of this 
work is the belief that the uveal tissue in the first eye must participate ac- 
tively in this phenomenon: 7.e., enucleation earlier than 18 to 23 days prevented 
the elective sensitization of the fellow eye; destruction of the first uvea by too 
severe a reaction would also prevent this action. How this mechanism operates 
isnot known. 

Kozima (1957) claims to have obtained an iridocyclitis in the rabbit eye 
without injecting substances into the eye. He produced this effect by obtaining 
phosphatides from iris, ciliary body or serum of the cow and injecting them into 
the auricular vein of the rabbit. Four weeks later a second, provocative injec- 
tion was made by intravenous administration and this resulted in iridocyclitis. 
A statement concerning the control series on this experiment is not understand- 
able but this is only due to translation difficulties. The allergens were obtained 
by fractionation of the phosphatides soluble in alcohol and benzin as well as those 
insoluble in acetone and those soluble in petroleum ether. 

It is difficult to understand how these agents are able to bring about non- 
traumatic uveitis unless it is concerned with some special chemical property that 
is manifested only when given in concentrated form. We certainly do not see the 
same result upon repeated injection of whole horse serum, and Collins does not 
obtain it by repeated injection of whole uveal tissue without adjuvants. This 
may suggest one answer in that the purified phosphatides might serve as an 
adjuvant and in the presence of trace amounts of antigen, allergen and pigment, 
and be able to produce a hypersensitive condition reactive to later injections. 
However the case may be, this study needs confirming reports. 

The Kolobolocki color reaction is a test devised to detect the presence of toxins 
in a solution. It consists of the formation of a stable complex between toxin, dye 
and silver salts, which cannot be decolorized with potassium permanganate. 
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Ogielski et al. (1957) make use of this test to distinguish between experimental 
hyperergic iritis and bacterial iritis. Rabbits were used to induce a foreign serum 
uveitis and staphylococcal iritis by intra-aqueous injections. A positive color 
reaction was obtained with the aqueous only in the bacterial iritis group. In 
most of the human cases of iritis in an earlier work a positive color test was 
interpreted to mean that a toxic bacterial factor was responsible. 

This work should be repeated and further evaluated. It is a type of study that 
is important from the standpoint of its being an innovation in diagnostic uveitis, 
New tests are needed that can yield information that eliminate large categories 
of causative agents. Tests that avoid puncture of the anterior chamber are, of 
course, more highly desired but tests of this type are still valuable and should 
stimulate original research. 

Further studies by Kapuscinski and Zalucki (1957) demonstrated the presence 
of “‘H” bodies in the rabbit aqueous humor in iritis. Aqueous from rabbits with 
a pure hyperergic iritis weakened the action of the frog heart and lowered the 
blood pressure of the cat when introduced intravenously. 

Comparison of experimental hyperergic and bacterial iritis by Ogielska (1957a) 
was also tried by examining the dynamic cytogram of the aqueous humor in 
iritis. No essential difference was found in either group and it was not possible 
to determine on this basis whether the inflammation arose on a purely hyperergic 
or bacteriotoxic ground. The dynamic cytogram however gave an insight into 
the protective mechanism of the eye. The following index or ratio was suggested 
to be a measure of the prognosis of the disease: (monocytes + reticulo-endothelial 
cells) /(leukocytes + lymphocytes). 

A discussion of the bacterial and toxic factors as responsible agents in uveitis 
is given by Kapuscinski (1957a). He gives an up-to-date interpretation of the 
problem of focal inflammation and of the mechanism of a secondary focus. 

Further work of Kapuscinski (19576) on the examination of allergic and toxico- 
bacterial uveitis in the rabbit shows that a positive biochemical test exists for 
the latter which can be distinguished every time from a purely hyperergic irido- 
cyclitis. 

By the injection of Shwartzman toxin (1:20 dilution of culture filtrates of 
Escherichia coli communior: 1.0 ml./kg.) into rabbits intravenously, followed 1 
day later by an anterior chamber injection of 0.1 ml. of 1 per cent fresh bovine 
lens protein in one eye, Mizukawa et al. (1957) obtained a positive precipitin 
test 10 days later in both the serum and aqueous humor of the fellow eye. In 
such an experiment, when the fellow eye was given the same antigenic treatment, 
a severe reaction followed. They believe, therefore, that the toxins increase ciliary 
permeability causing the first antigen injected into the aqueous to gain access to 
systemic circulation which later led to a systemic distribution of the antibodies 
thus formed. 

It may also be suggested that the bovine lens protein gains access to the sys- 
temic circulation by virtue of the ocular trauma alone; e.g., a penetrating wound 
always decreases the blood aqueous barrier and permits the entry of serum 
proteins into the eye. The action of Shwartzman toxins would serve as an addi- 
tional stimulant for increasing ciliary permeability. 
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Witmer (1957) points out that the detection of serum antistreptolysin-O 
antibodies is a more sensitive means of detecting streptococcal etiology of uveitis 
than are attempts to grow the microorganism in culture which so often proves 
to be negative. 

Laffers and Bozsoky (1958) find antistreptolysin in the aqueous humor of 
cases of uveitis and therefore make the claim that this establishes the diagnosis 
of streptogenic uveitis. 

This observation must take two other factors into consideration: first of all 
the blood aqueous barrier in uveitis is disturbed leading to the presence in the 
aqueous of serum plasma proteins; secondly, serum antistreptolysin titers occur 
in a large segment of the normal population. It would therefore be possible to 
find antistreptolysin in the aqueous of a case of uveitis due to a nonstreptogenic 
agent as well as to a streptococcus. An experiment may be designed to control 
this possibility by comparing titers of antistreptolysin in serum and aqueous in 
animals immunized with streptococcus intravenously but given an anterior 
uveitis by a nonspecific agent such as horse serum. 

Verrey (1957) has made an important study during the past 16 years on the 
presence of microorganisms in the aqueous. The data cannot be abstracted here 
but a general finding of bacteria in the aqueous was of the order of 4 per cent. 
The paper is recommended reading especially for those interested in the method 
and its limitations. 

Offret and Saraux (1957) have studied the aqueous of almost 200 patients 
using a method similar to that of Amsler and Verrey. In 15 per cent of cases of 


uveitis, evidence of “bacteriophages” was found and this always coincided with 
a distant focus. Positive serology of the aqueous in toxoplasmosis was claimed. 


Il. VIRUS DISEASES 
A. Trachoma (Virus isolation) 


The accumulating evidence of successful isolation and maintenance of tra- 
choma virus in the chick embryo during the past few years is convincing and 
may be considered an established accomplishment. The more recent evidences, 
originating in the Orient, shows that successful isolation of the virus may be 
obtained if the proper steps are taken. 

Fujiyama (1957) has made serial passages of trachoma virus on the chick 
embryo chorioallantoic membrane (CAM) in his laboratory for several years 
using 103 strains of virus. Of these, 35 have been found to form characteristic 
“knots” or “nodules” on the CAM. Two of these strains, Chiyoda and Tanaka, 
developed “knots” on the 2nd and 3rd generation, respectively. Complement 
fixation tests were possible in most attempts using suspensions of virus from the 
CAM, and patients sera, and electron photomicrographs demonstrated particles 
about 50 to 250 my in size. The Chiyoda strain did not survive the 40th passage 
in eggs. 

Fei-Fang et al. (1957) report on the isolation of 3 strains of trachoma virus in 
chick embryos. The virus particle size was estimated to be between 0.13 and 
0.2 » in size. Inactivation of virus occurred with application of heat (50°C.) 
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drying penicillin, Aureomycin, Terramycin, and various organic chemicals; 
resistance to streptomycin and low temperatures was noted. 

Collier and Sowa (1958) claim to have confirmed the work of Fei-Fang et al, 
(1957) by isolating the trachoma virus from patients in the Gambia and its 
subsequent passage to a human subject. Their isolation procedure, like that of 
Fei-Fang, consisted of rubbing the upper everted lid with a swab moistened in 
10 per cent broth-saline. The swab was then placed in 0.5 ml. broth saline with 
500 yw streptomycin at 4°C. for 1 hour (penicillin was not used because it was 
reported to be antiviral). The virus suspension was then inoculated into the 
yolk sac of 2-, 5- or 6-day embryonated eggs. Yolk material was found to contain 
elementary bodies when specific death of the embryo occurred after 4 to 9 days 
of incubation at 35°C. This material could be passed serially in eggs or lyophilized 
for storage. The convincing part of this work is the ability to obtain a true tra- 
chomatous infection in a blind, human volunteer with material from the 8th 
egg passage which had achieved a dilution of about 10” times the original inocu- 
lum. They also obtained successful passage, in eggs and monkeys, of virus strains 
obtained from Fei-Fang. 

Smith et al. (1958) were not successful in their attempts to isolate trachoma 
virus from cases in Jordan, Gambia, and London. Isolation was attempted on 
several hosts and tissue culture. The failure is discussed by the authors and the 
most likely source of error is the fact that penicillin was used in the virus sus- 
pension fluids. 

Diagnostic tests. A clotting phenomenon of conjunctival washings from tra- 
choma patients is described by Kahan et al. (1957a, b). Saline dropped on the 
conjunctiva and then collected gave a clotting speed that was increased in 70 
per cent of positive cases as compared with a 31 per cent value for nontrachon- 
atous controls. Very rapid clotting rates occurred only in trachoma. Another 
comparative test was the occurrence of fibrinolysis of the clot in 81.7 per cent 
cases versus 25 per cent in nontrachomatous bases. A basis for diagnostic testing 
is devised by the authors whereby fowl erythrocytes, added to the initial wash- 
ings accentuates the visual formation and sinking of the clot in the test tube. 
Minute quantities of lysozyme or protamine agglutinate the red cells and, al- 
though clotting is inhibited by normal tears in 79 per cent of the cases, it is not 
inhibited in 69 per cent of trachoma cases. 

This phenomenon was also reported for other inflammatory conditions of the 
conjunctiva due to virus infection. The effect can be stopped by proper treat- 
ment of the disease. The technique may prove to be of value for trachoma and 
other virus infections and should be further investigated. 

Murakami (1958) used the mouse-fixed trachoma virus, which was isolated by 
Arakawa and Kitamura, and successfully demonstrated a positive complement 
fixation test in 70 per cent of sera of 101 trachoma patients. Forty-five other 
sera were unsuitable due to an anticomplementary activity. The specificity of 
the antigenicity of this virus was established by the negative results with sera of 
patients with other diseases. This work is of great value, therefore, as a diagnostic 
tool for trachoma. 
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Repeated serial inoculations of trachoma virus into the eyes of 3 volunteers 
was conducted by Tsutsui et al. (1957). A diminution of intensity of the disease 
was seen only when the successive inoculations were made within relatively short 
periods (about 2 months). The immunity was measured by the decrease in num- 
ber of inclusion bodies and a decreased disease intensity. The allergic and im- 
munologic influences were interesting in these experiments. During the first 4 
infections in one person the speed of attack became increasingly rapid. After the 
4th and up to the 10th inoculation the intensity was less severe to mild. The 
response to the first several attacks is interpreted to be due to allergy while the 
latter attacks are considered to be due to an immune response. However, the 
allergic influence remains but the immune influence diminishes after long periods 
between infections. 

Recurrence of inclusion bodies with reappearance of functional and physical 
symptoms of trachoma following a cortisone test was reported by Mohsenine and 
Darougar (1957). The test was positive in 16 out of 25 cases which had been 
under therapy for from 3 to 10 months. The authors consider the test to be of 
definite value. 

Similar cortisone testing of 34 clinically healed trachoma patients and 45 
others with follicular conjunctivitis suspected to be trachoma was carried out by 
Deres et al. (1957). The first group was a long-term follow-up in which a slight 
recurrence ensued in only 2 cases. The second group yielded no trachoma symp- 
toms after careful and lengthy observation. The authors conclude that the corti- 
sone test is a reliable tool for assessment of a real cure and for differential diag- 
nosis of initial doubtful conjunctivitis. 

The inherent dangers are obvious, however, in the ocular application of 
steroids in acute stages of infectious conjunctivitis. 

Therapy. A new sulfa drug, (sulphamethoxypyridazine or Kynex) which is 
tolerated in very high dosage and is slowly eliminated, may offer new possibilities 
in antimicrobial therapy. Bietti and Lanzieri (1957) have employed it in 36 
patients, consisting mainly of school children, with stage II trachoma. The 
dosage was 8 to 12 eg./kg. of body weight and was administered for 3 months. 
About 70 per cent were cured, and this percentage is expected to increase with 
time. 

The Russians have a new method of treatment for trachoma, especially stage 
III, which yields good results. The mode of treatment, as described by Dyudina 
(1957), makes use of Athazol, a new Russian preparation of sulfonamide, which 
is given orally four times a day totalling as much as 20 gm. for an adult. Ronidase 
increases the penetration of the drug. Before treatment is begun pulmonary 
tuberculosis and intestinal parasites must be excluded. Patients are given yeast 
orally during treatment and 5 per cent ointment of Athazol is used locally. The 
drug is well tolerated. 

Tamura and Ikui (1957) claim that in order to prevent the spread of trachoma 
it is necessary that the whole population be treated. A project such as this was 
carried out by these workers in an isolated area of Japan. Only 40 per cent were 
affected with the disease, but all persons were treated with 1 per cent Achromycin 
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for 3 months. A follow-up 3 months later showed a cure rate of 80 per cent in 
stages II and III, and of 87 per cent in stage I. 

Achromycin was also used by Kobayashi et al. (1957). It was instilled three 
times a day as a 1 per cent oily suspension in 77 trachomatous children, and 
therapeutic effects were noted between 4 and 8 weeks later. Granules and 
papillae were most persistent after 8 weeks and required expression and massage, 
Most cases were resolved by the 10th week. 

Chloramphenicol injected subconjunctivally is considered by Holland (1957) 
to be a powerful and practical agent against trachoma virus. The injections 
caused the disappearance of granules from the lids and edema from the cornea, 
and eyes previously red and congested in appearance became comfortable and 
white. But the injections caused pain, photophobia and lacrimation ranging from 
moderately severe to extremely severe. In spite of this 67 per cent of patients felt 
improved to such an extent that they persisted with the treatment. 

In a simplified treatment of trachoma cases chloramphenicol ointment (1 per 
cent) was used twice daily for 3 days each month by the school children in 
Northern Transvaal (Scott and Taylor, 1957). The children treated each other 
and took the ointment home to treat their younger sisters and brothers. The 
incidence was considerably reduced by as much as 76 per cent in one area. 

The use of tannic acid in 3 cases of trachoma with subsequent cures is re- 
ported. Maintenance over a period of years by continued treatment was success- 
ful. Gilkes et al. favored massive penicillin therapy systemically for this disease. 

Pratt-Johnson and Wessels (1958) provide some interesting characteristics in 
the epidemiology of trachoma in Transvaal, Union of South Africa. The varia- 
tions in different parts of the country are correlated to the relative amount of 
flies and water in the regions. In the Sekhukuniland flats where flies are plentiful 
and water is scarce the incidence is 100 per cent (44 per cent active). In the 
Lulu mountains where flies are scarce and water plentiful not a single case was 
discovered. In the border areas where both flies and water are plentiful the inci- 
dence is 100 per cent but only 6 per cent are active cases. The lowered activity 
of the virus in this area might be related to the quantity of water but how this 
might be explained is not readily apparent. There are possibly other factors not 
as evident as the above mentioned which could explain the phenomenon. The 
authors did not find any evidence that malnutrition plays a major part in the 
etiology and spread of trachoma. Emphasis has been placed in preventive meas- 
ures in the control of trachoma and not on drug therapy alone. 

The relationship of acute trachoma to superimposed infections, especially those 
caused by Koch-Weeks bacillus, was described by Aoki (1958). 

An epidemic follicular type of conjunctivitis has been seen frequently in 
Rumania since 1945, and it so closely resembles “nondescript nodular conjuncti- 
vitis” that they are believed to be closely related if not identical. Some histo- 
pathologic evidence of similarity to trachoma was demonstrated (Szeremy and 
Monoki, 1957). 

Histology and Pathology. Mitsui et al. (1958) have given us the first electron 
microscope examination of normal and trachomatous conjunctival tissue. An 
invasion of leukocytes into the epithelial layer was possibly responsible for the 
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appearance of a network of intercellular tunnels in the intercellular space around 
the epithelium. Several cellular structures had to be distinguished from initial 
bodies such as the mitochondria and leukocyte granules. Most cells and Golgi 
apparatus could also be taken for inclusion bodies. Trachoma inclusions were 
found only in the epithelium and never seen in the subepithelium. An interesting 
observation is made with a schematic drawing of how the intracellular topog- 
raphy may be misinterpreted if one is not careful. Interdigitations of the reticular 
endothelium, for example, may give one the impression of the existence of 
intracellular bodies surrounded by a double membrane when it could actually 
be a vertical section of intertwining ‘‘pseudopods.” 

The same authors in a preliminary work (1957b, c) demonstrated by electron 
microscopy that the initial bodies are the first recognizable unit of the virus. 
Elementary bodies then develop from the initial bodies but the process apparently 
is not developed by a repetition of binary fissions. The initial bodies appear to 
break down into “polygons” and from these something in the nature of a spiral 
condensation leads to the formation of the elementary bodies. The authors con- 
clude that the “polygons” may be tangible vegetative phases of the trachoma 
virus preceded by an intangible vegetative phase or a dark eclipse period. 

Tsutsui (1958) discusses the various problems associated with trachoma with 
regard to virulence of the virus, secondary complications, mode of onset in both 
natural and artificial trachoma, and the classification of the disease. It is his 
opinion that trachoma starts as an acute or subacute clinical disease with a 
definite acute exudative inflammation in both the experimental and the natural 
cases. A bacterial or viral superinfection or a massive invasion with the infective 
virus is not always necessary for producing an acute inflammation at the onset. 
Individual reactivity to the disease or conditions of immunity may influence the 
intensity of the disease. The term “‘insidious onset’? may be subjectively true in 
people or infants of low hygienic standard but does not refer to the true medical 
onset of trachoma. The idea of a chronic onset, as described in the old textbooks, 
is not correct according to Tsutsui and the classification of trachoma generally 
used in the world should be reviewed, especially in regard to the early stage of 
the disease. 

Azurophilic reticular inclusion bodies are demonstrated in the early stage of 
acute trachoma and inclusion conjunctivitis (Mori, 1958). They are demonstrated 
in the cytoplasm of the conjunctival epithelial cells before the appearance of 
Prowazek-Halberstaedter bodies (PHB). They give rise to PHB formation and 
disappear after the appearance of abundant mature PHB. They are considered 
to be composed of desoxyribonucleic acid which seems to be produced during 
the metabolic processes of the host cells and to be used in formation of virus 
nucleic acid. The azurophilic reticular inclusions are occasionally found in small 
numbers at the beginning of epidemic keratoconjunctivitis. PHB were studied 
morphologically by means of the Giemsa and various histochemical methods. 
They seem to constitute intracellular colonies of the virus. The elementary and 
initial bodies are the virus itself, and the polysaccharide matrix and plastin-like 
substance are reaction products of the host cell to the virus invasion. 

The nature of the trachomatous inflammatory process as defined by Sezer 
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(1958) occurs in two phases: (1) appearance of inclusion bodies, during which 
phase there is a suppurative leukocyte infiltration; and (2) disappearance of 
these bodies followed by a nonsuppurative and perhaps, a granulomatous 
phase. Ziya Gun and Leber cells may be demonstrated in follicle fluid. 

An excellent and exhaustive study of the histology of trachoma was made by 
Nakamura (1957) and is recommended for students of this disease. The paper, 
written in French, is almost 100 pages long. 

In 50 cases of incipient trachoma, 25 showed changes of the sclerocorneal 
limbus (Vancea and Triandaf, 1957). These cases showed the extension of the 
trachomatous process from the conjunctiva towards the cornea, a condition 
which affords an important diagnostic factor. The lesions sometimes show that 
broth tissues may be the primary site of localization of the trachomatous virus, 

In studies on cases of inoculated trachoma Hori (1958) found that the pseudo- 
follicles always precede the genuine follicles. The author goes on to discuss the 
development of the follicular body and how it may proceed along one of two 
possible courses. 


B. Herpes Simplex 


During the past 10 years, ophthalmologists have been using human globulin 
topically and parenterally as one of the many procedures in treating herpetic 
keratitis. Most of these attempts have not been encouraging, perhaps due to the 
intracellular location of actively proliferating virus and to the fact that the cornea 
is avascular and is, therefore, not easily infiltrated by high molecular weight 
proteins. Howard and Allen (1958) noted, however, a few cases of decidedly 
effective therapeutic control by this method in corneas that had become vascu- 
larized. Efforts were therefore made to evaluate the potential value of y-globulin 
therapy by using a standardized infection with herpes simplex of the anterior 
uveal tract. The anterior segment would afford a highly vascularized tissue and 
facilitate ready observation of applied therapy. Animals were treated with 5 ml. 
of intraperitoneal injection of the y-globulin, either 1 day prior to, or 3 days 
after intra-aqueous injection of virus. The course of experimental iritis was 
found to be shortened by this treatment by about the 5th day of infection regard- 
less of the time of treatment. The action of this immune therapy does not appear 
to be sufficient to account for all the virus inoculum in the pretreatment group 
of animals and is probably due to very low aqueous levels of antibody and a 
rapid penetration of cells by virus where the neutralizing antibody cannot 
reach it. 

Efforts by Gispen (1957) to prevent or control experimental herpetic keratitis 
in rabbits by local treatment with immune serum were unsuccessful. Furthermore 
the infection could not be prevented by previous immunization using subcon- 
junctival formalinized virus vaccines. Adequate systemic protection against 
encephalomyelitis was demonstrated in these rabbits if the challenging injection 
of virus was given intravenously. It was presumed, therefore, that the virus in 
corneal infections does not come into contact with sufficient humoral antibodies 
to bring about effective neutralization. 
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The isolation of herpes simplex virus from the eye in patients with a keratitis 
of suspected herpetic etiology has always been a diagnostic problem. The virus 
usually cannot be demonstrated toward the end of the acute phase of a dendritic 
keratitis. Hanna et al. (1957a) have reported on the ability to isolate herpes virus 
from a large number of cases of varying clinical manifestations of herpetic 
keratitis. They also included patients without clinical herpes to serve as controls. 
The over-all results were as follows: In patients with superficial herpes keratitis 
there were 15 out of 57 positive isolations; in cases of suspected herpes with 
stromal involvement, the figure was 2 out of 32; and in patients without clinical 
herpes only 3 out of 194 positive isolations resulted. The methods included cyto- 
pathologic changes on HeLa cell cultures and pock formation on embryonated 
eggs, the latter method being about 10 times more sensitive than the former. 
Only an occasional disciform keratitis was found to contain living virus. The 
authors suggest that virus may be present either as a noninfective “‘provirus” or 
an active viral form kept in check by antibody. 

Disciform keratitis is a term one commonly finds associated with chronic 
herpes simplex heratitis but it is a descriptive or clinical term which is also, but 
more rarely, seen in conditions involving other etiologic agents, e.g., syphilis, 
vaccinia and zoster. Sery (1959) describes a disciform keratitis in rabbits which 
has a similar pathology to that seen in humans; the frequency is perhaps also 
comparable to the human form in that it was encountered in a random fashion 
(24 cases out of 290 eyes inoculated). The conditions necessary to precipitate a 
corneal opacity could not be determined but several impressions and possibilities 
are discussed. Attempts were made to isolate living virus from opaque corneas 
but the few weakly positive results indicated that if virus was present it was in 
very low concentration or was, perhaps, neutralized by local antibody in the 
tissue when homogenized. The 50 per cent minimal infectious dose for the rabbit 
cornea was found to be approximately 1000 virus pock forming units, a number 
which emphasizes the greater sensitivity of the embryonated egg for virus 
isolation. 

Lennette and van Allen (1957) discussed the various laboratory procedures 
that are available for the diagnosis of herpetic infections. Microscopic examina- 
tion of smears from the eye is considered of little, if any, use in the diagnosis of 
herpes keratitis except, possibly, as an aid for excluding other types of infection. 
Serologic tests by virus neutralization or complement fixation are held to be 
useful only in primary infections by the virus. In the population at large these 
tests are of little value. Isolation of virus is regarded as the method of choice in 
the diagnosis but this is not always possible as was demonstrated by Hanna 
et al. (1957a). HeLa cell cultures were considered the best medium especially 
because of the additional ability to detect the APC virus by this method. Other 
methods for isolation of virus were compared. 

Diagnosis of herpes simplex keratitis is not always an easy procedure nor is it 
always established. The acute stage of a primary or secondary dendritic ulcer 
most of the time is pathognomonic and yields virus for passage to rabbits, tissue 
culture and embryonated eggs. Quite often however there is a chronic phase 
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where these characteristics are lacking. The late stages of the viral infection are 
also disappointing for diagnostic work. Thygeson (1958) has been working on 
the smears of corneal scrapings and demonstrates that further incriminating 
evidence exists for herpes simplex infections by the demonstration of multinu- 
cleated giant cells. These have been demonstrated not only in rabbits but in 28 
out of 38 human cases of the disease. In 9 out of 32 cases of suspected herpes 
keratitis the same type cells could be demonstrated. They were not found in cases 
of nonherpetic keratitis. 

In a paper by Thygeson and Kimura (1957) cases of herpetic keratitis are 
described which include disciform keratitis, interstitial keratitis, hypopyon 
keratitis and iridocyclitis. The authors again emphasize the increasing severity 
and occurrence of these forms of herpetic disease with the concomitant use of 
topical steroid therapy. Two characteristic features in this type of infection are 
chronicity and scar formation, features which seem to be absent in other tissues 
infected with this virus. 

Ormsby (1958) offers evidence that herpes simplex virus may reside in the 
deep stromal layers of the cornea during the quiescent phase of recurrent herpes 
keratitis. The evidence is based upon the results of keratoplasty. Twenty-five 
operations were performed on patients with recurrent herpetic keratitis, some of 
which had a descemetocele at the start. At the time of publication of his work 
no recurrence of the infection had occurred in any of the transplants in spite of 
the postoperative use of hydrocortisone. The implication is that the replaced 
corneas harbored the virus and that the transplants were free of it. Another 
possible explanation is that the transplants are capable of producing local anti- 
body whereas the original tissue was lacking in this property. The possibility 
exists too that in cases of recurrent herpes keratitis the virus may lie dormant in 
the epithelial cells of the conjunctiva, or in distant ganglia. The other alternative 
is that virus reinfects from an outside source and need not be the result of reacti- 
vation of intracellular, latent virus particles. Perhaps further time is needed for 
full evaluation of these results and for a comparison of the rates of occurrence 
before and after the transplants were made. 

Corneal transplants in cases of recurrent herpes simplex keratitis and in disci- 
form keratitis were also attempted by Hogan (1957) with the hope of preventing 
recurrences. Results were for the most part gratifying and only 1 case out of 22 
had an active dendritic ulceration on the graft. 

The use of hydrocortisone and prednisolone in subconjunctival injections in 
rabbits (10 mg. every 3rd day for 1 to 2 weeks) led to severe manifestations of 
herpetic keratitis which included corneal perforation, encephalitis and, in a high 
percentage of cases, death (Kimura and Okumoto, 1957). 

In spite of numerous forms of therapy that have been proposed and used in 
the past none have proved to be unequivocally effective against an active corneal 
infection due to herpes simplex. Aside from the Chlamydozoa viruses (trachoma, 
lymphogranuloma venereum, inclusion conjunctivitis and psittacosis) which 
are atypical viruses and sensitive to some antibiotics, none of the known viruses 
to date are sensitive to modern chemotherapeutic measures. 
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In an effort to obtain new agents for therapeutic evaluation against herpes 
keratitis in the rabbit, Sery and Furgiuele (1959) have devised a method for 
measuring quantitatively the in vitro antiviral activity of a given chemical 
agent. Scores of chemical compounds have been examined. Included among 
these for comparison are agents previously known to have antiviral properties. 
Neutral solutions of potassium permanganate and commercial Zephiran, and 
Wescodyne at concentrations of 0.001 per cent could inactivate 95 per cent or 
better of a given virus inoculum. Sodium desoxycholate and parachloromercuri- 
benzoate were as effective at 0.002 per cent. Other compounds such as mercuric 
chloride, uranium nitrate and sodium lauryl sulfate were effective at 0.01 per 
cent. However, in the rabbit eye these agents and others were totally ineffective 
and quite often harmful even at 0.1 per cent concentrations. It must be empha- 
sized that a compound used topically for ocular therapy must be able to totally 
prevent the formation of a dendritic ulcer in the rabbit eye which has been inocu- 
lated only a short period before treatment. The use of the above agents for in- 
stance were totally unable to prevent the formation of dendritic ulcers in eyes 
inoculated only 1 hour or 18 hours before treatment. By using a short inocula- 
tion treatment period as a criterion for establishing in vivo antiviral properties 
of a compound one may have stronger assurance of the value of such an agent 
if it works, especially in the case of dendritic ulcers which may normally be of 
short duration. The major obstacle to effective chemotherapy in virus disease 
seems to be related to the protection afforded viruses by their intracellular loca- 
tion. Agents must be found which can penetrate tissue cells without damage to 
the cells and which can thereupon reach the virus in an unaltered state. 

Khodarev (1958) claims good results for arresting disease processes in 135 
corneal ulcers of various types by the antibiotic, syntomycin. Twenty-five of 
these cases were due to herpes simplex and only two did not respond. 

A claim of some benefit for treatment of herpetic keratitis is made by Medkova 
(1957) following local application of 10 to 30 per cent undecylenic acid in 95 
per cent alcohol. A reduction of the treatment time by 4 days was observed. 
This may have some beneficial effect but at such high concentrations of acid 
and alcohol it is possible that this treatment is primarily another type of cau- 
terization. 

The use of copper lactate in corneal infections, especially of the herpetic type 
and in deep syphilitic keratitis of persistent nature is recommended by Diaz 
Ferron and Mazuelos Nela (1957). They claim that it reinforces the action of 
cortisone and is effective in viral and rheumatic iridocyclitis. In our laboratory 
the use of cupric ions in the form copper sulfate (0.1 per cent) had no beneficial 
effect on rabbit eyes with herpes keratitis. 

Kask (1957) claims success in the treatment of herpetiform disease of the 
cornea by the use of Cobalamin (vitamin B,2) in high dosage. Dosages in 8 
patients with dendritic ulcers was intramuscular 0.5 mg./day for 10 days. The 
effect was epithelization in 4 to 7 days. Success of this type is not be regarded 
as a cure but as a type of supportive therapy which assists a patient to rally his 
own bodily defenses and might be valuable in this respect. Rehak (1958) also 
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TABLE 1 


Main Types of APC Virus Involved in External Ocular Infections 





APC Virus, Type 


Type of Infection 


Reference 





8*t 

8*t 

8T 

R* 

R* 

1,7, 11 
8,* 3, 6, 7 
8,* 7* 


EKC 
EKC 
EKC 
EKC 
EKC 
Conjunctivitis 
EKC 
EKC 
Atypical EKC 
EKC 
EKC 
EKC 
Pharyngoconjunctival fever 
EKC 
EKC 
EKC 
EKC 


Hanna et al., 1957b 
Mitsui et al., 1957 
Bietti and Bruna, 1957 
Mitsui and Jawetz, 1957 
Bennett et al., 1957 
Bennett et al., 1957 
Sommerville, 1958 
Tanaka, 1958 

Tanaka, 1958 

Fowle et al., 1957 
Kahan and Beladi, 1958 
Kobayashi and Hirota, 1957 
Bell, 1957 

Kimura et al., 1957 
Beladi and Kahan, 1958 
Kendall et al., 1957 
Ormsby, 1957 


EKC Doane et al., 1957 
Acute pharyngitis Munro-Ashman et al., 1958 











* In addition to serologic evidence virus isolation was possible. 
{t Human inoculation experiments were successful. 


claimed beneficial effects by systemic use of vitamin Bj: as well as by erythro- 
phil. 


C. Epidemic Kerato-Conjunctivitis and the APC Viruses 


Epidemic keratoconjunctivitis has been well characterized as an ocular dis- 
ease. Early research implicated a viral etiology but it was not until viral isola- 
tion of the adenovirus types (adeno-pharyngo-conjunctival or APC) that a 
clarification of the etiology began to develop. In 1955 Jawetz et al. isolated a 
new adenovirus type 8 from a case of EKC, and Mitsui in 1956 repeated this in 
Japan. Mitsui and associates also obtained typical EKC in volunteers inocu- 
lated with type 8 APC virus. Jawetz and his group conducted serologic studies 
in 1956 and showed that 94 per cent of patients recovered from EKC in the 
United States, Europe and Asia had neutralizing antibodies in their sera to 
type 8 virus. In later work Jawetz et al. (1957) emphasized that type 8 virus 
is not yet the proved etiologic agent for EKC. The repeated isolation of herpes 
simplex virus from EKC cases provides reason for some of the doubts that exist; 
the possibility that a synergistic effect of two or more viruses or of secondary 
infections complicating the initial pathology of type 8 APC virus infection is an 
invitation for further study in establishing the etiology of EKC. 

Numerous publications appeared in the past 2 years giving cultural and sero- 
logic evidence of a variety of types of APC virus involved in external ocular 
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infections with and without corneal opacities. A simple table is given to sum- 
marize these data; it is by no means complete nor does it include all the virus 
types that have been isolated from cases of EKC. 

The frequency of isolation of type 8 virus from cases of EKC has been greater 
than isolations of the other APC types. The best evidence for incriminating 
type 8 virus seems to be in human volunteer inoculation experiments. Bietti 
and Bruna (1957) inoculated 6 volunteers on the abraded corneal epithelium 
and the result was a follicular conjunctivitis compatible with EKC. Two of these 
cases developed subepithelial opacities which persisted. Seven other persons in 
contact with these volunteers developed spontaneous conjunctivitis of the EKC 
type and of these two developed typical corneal lesions. 

Mitsui et al. (1957a) inoculated virus of type 8 APC into five volunteers and 
three of these developed the disease. The virus had been maintained on HeLa 
cell cultures and although virulence was apparently not lost in the process it 
appeared to have been somewhat decreased. Conjunctival scrapings taken on 
the 2nd day of conjunctivitis was sent to Jawetz and serologic tests established 
the virus as adenovirus type 8. 

The studies of Huebner and Rose (1957) lead to the belief that types 3 and 7 
adenoviruses tend to produce systemic illnesses, with corneal lesions occurring 
as occasional complications, and type 8 virus tends to have little systemic effect 
but to regularly involve the cornea. Other types (1, 4, 5, 6 and 10) have less 
frequently been isolated from cases of conjunctivitis. 

Cockburn (1957) suggests that the virulence of EKC virus is increased by 
eye to eye passage during epidemics and that only during the peak of the epi- 
demic when the spread is maximal is when the typical severe disease occurs. 
The mild cases seem to occur at the beginning and at the end of an epidemic. 

The versatility of the agar diffusion technique of Ouchterlony as a serologic 
and diagnostic tool has been demonstrated repeatedly. Its application to sero- 
logic methods with viruses by Tanaka (1957) has given the test added value. 
Tanaka was able to demonstrate antibodies against adenovirus types 1, 2, 3, 
5, 6,7 and 8 by this technique. Although the antibodies appear to be group 
specific, similar to the group specific complement fixing antibody, there were 
stronger reactions in homologous systems. The method does not appear to 
have any advantages over the CF and neutralization diagnostic tests; however, 
Tanaka states that by proper manipulation it might serve as a convenient system 
for delineating the antigenic composition of individual virus types. 

EKC transmission in offices and dispensaries has been a major method of 
spread of the disease in the United States (Thygeson, 1957). The common mode 
of transmission has been by way of tonometers, contaminated solutions, fingers 
and possibly fomites. Means for prevention are discussed by the author. A 
small outbreak of EKC in a group of doctors, nurses and patients (a total of 17) 
in one hospital has been carefully traced (Leopold, 1957). The source of infec- 
tion was probably a single patient and spread was via the commonly used oph- 
thalmologic instruments as well as by personal contact. A similar observation 
was made by Voisin and Zanani (1957) who traced 8 cases of EKC to the source 
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ot transmission which turned out to be the tonometer. They stress the need for 
thorough sterilization of such instruments. 

Some variations in tissue culture methods for cultivation of APC viruses were 
reported. Bennett et al. (1957) made the observation that where HeLa cell cul- 
tures failed to produce virus isolates, the use of human embryonic kidney cell 
cultures succeeded: Beal et al. (1957) also noticed that human amnion cell 
cultures were superior to HeLa cells in this respect. Their work is supplemented 
by that of Kaufman and Kaufman (1958) who find that the use of human amnion 
tissue cell culture provides a rapid, inexpensive and dependable method for 
isolating and studying herpes simplex and adenoviruses. If both stained and 
unstained preparations are employed it is possible to identify and differentiate 
these viruses with little difficulty in a laboratory of moderate size. The changes 
produced in human amnion cell culture by herpes virus, occur as early as 6 
hours after inoculation and are characteristic for the virus. Rohde (1957) pre- 
sented a method for tissue culture of chick corneal tissue which served as a good 
medium for APC virus cultivation. 

Pillat (1957) described the clinical differences that exist between EKC and 
nummular keratitis (Dimmer). In another area a close resemblance between 
EKC and keratitis superficiales tropica-a disease is observed (Jansen, 1957). 


D. Viruses (General) 


Some positive experiments in attempting to transfer herpes zoster virus to 
other animal tissues are claimed by Segal and Jablonska (1957). Positive results 
followed the combined inoculation of the deeply scarified rabbit cornea, skin 
and brain. They also claim positive maintenance of the strain for three suc- 
cessive passages with the use of brain and spinal cord of affected animals. Death 
of the virus occurred after the 4th serial passage which could mean that the 
original virus inoculum had not multiplied but became diminished by dilution 
after successive transfers. This preliminary report may prove to be significant 
if it can be confirmed by others. 

Nummular keratitis, occurring mainly in rural districts after the harvest, is 
believed by Hofmann (1957) to be due to infection by a virus 100 to 200 my 
in size. In an experimental procedure the author was able to infect the cornea of a 
rabbit, cultivate the “virus” in the chorioallantois of the chick embryo and rein- 
fect a volunteer (with absolute glaucoma) by passage of infected chorioallantois 
to the patient’s cornea. Inclusion bodies were seen in the original human corneal 
epithelium. 

Vaccinia virus used in vaccination for smallpox is a living agent which is ex- 
tremely virulent for the human cornea. Accidental ocular inoculation is a rare 
occurrence but it happens occasionally and the results are quite often damaging. 
Physicians should make a habit of advising those vaccinated not to rub their 
eyes. A case reported by Sudarsky (1957) developed a disciform keratitis which 
subsided but reappeared 2 years later. Cortisone treatment was effective in each 
instance. The chances are that the steroid treatment occurred when no active 
virus was present and thus was not complicated by a severe viral infection. 
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Linnen (1957) states that in vaccinia infections of the cornea, the level of corneal 
immunity decides whether the condition develops into an annular abscess or a 
disciform keratitis. 

Evans et al. isolated virus from the eye and brain of a patient, with Behcet’s 
syndrome, which had exhibited neurologic symptoms. A virus neutralizing anti- 
body was detected in the sera of 11 patients with this disease. 

Greuel (1957) describes a method for cultivating Newcastle virus on the 
chorioallantoic membrane of embryonated eggs. 

Hirsch (1957) reports on a study of 369 cases of measles in which myopia 
greater than 1.00 D. seems to occur more frequently if the disease occurs in the 
6th, 7th or 8th year of life. 

Ford (1958) attempted to recover a virus from cases of Reiter’s syndrome by 
inoculating tissue cultures with urethral washings and synovial fluid but no 
virus was detected. 

Liver extract was employed for treating 5 cases of herpes zoster (Oksala, 
1957); the favorable impression reported concerns alleviation of pain and fever 
and promoted healing of eczema. 

An exhaustive study was made by Aguilar Bartolome (1957) of the lesions 
produced by different viruses in the anterior segment. The paper is much too 
extensive to permit discussion here but one general conclusion is that there is no 
genuinely effective antiviral therapy known at the present time. 


Ill, FUNGAL INFECTIONS 


Much of the increase in mycotic keratitis in recent years is believed to be due 
to an unjustified use of steroid therapy as in cases of known, or suspected ocular 
infection. Overtreatment of an eye with a barrage of different antibiotics in 
attempts to overcome an infection of unknown etiology is also held to be re- 
sponsible for some of these corneal lesions. Evidence in support of this belief is 
continually appearing in the literature as, for instance, in a report by Haggerty 
and Zimmerman (1958) who describe 16 cases of mycotic keratitis. 

The diagnosis of such cases unfortunately is not easily made and quite often 
remains obscure. Isolation of the offending agent by culturing corneal scrapings 
might only yield one or two colonies on Saboureaud’s agar which could easily be 
taken for air contaminants. In our own laboratory, Aspergillus and Candida in- 
fections of the cornea may yield none or a few isolated colonies on agar even at 
the peak of infection. Smears are not always positive on microscopic examina- 
tion. One must, therefore, always be careful not to rule out too quickly the 
possibility of mycotic keratitis. In one prominent case at the Wills Eye Hospital 
recently the diagnosis was unequivocally shown to be due to Aspergillis fumiga- 
tus. The cornea was uneven, totally white except for a narrow peripheral, par- 
tially clear zone; there was a ciliary flush and a severe inflammatory reaction 
in the conjunctiva. Only two colonies were isolated at one scraping yet, when the 
cornea was debrided and a superficial layer of necrotic tissue pulled free, histo- 
logic section and periodic acid Schiff staining disclosed a dense tangle of my- 
celial elements. 
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Work on two fungistatic antibiotics for ocular application was attempted by 
Montana and Sery (1958). The agents used, nystatin (NS) and amphotericin B 
(AT), are the first among a series of antifungal antibiotics which are beginning 
to appear in medicine and which are sorely needed. The occurrence of corneal 
ulcers due to fungal agents, notably Candida albicans, A. fumigatus and Asper- 
gillis niger is on the increase and further research is needed for mastering con- 
trol over these infections. 

The above investigators were not able to detect NS or AT in the aqueous in 
rabbits after giving nontoxic dosages topically or parenterally, but corneal infec- 
tions with C. albicans responded favorably to topical treatment (and to intra- 
venous administration of water soluble AT) if treatment commenced within 1 to 
2 days after inoculation. These results were attributed to penetration of the 
antibiotics into the damaged cornea. Toxicity was a factor to be reckoned with 
if NS was used subconjunctivally and if AT was administered too rapidly intra- 
venously. 

In a report of a case of an A. fumigatus keratitis, Mangiaracine and Liebman 
(1957) claimed to have had some success in treating the lesion with oral and local 
administration of nystatin. The treatment had no immediately observable 
response, however, and involved the use of several other agents during a 35-day 
period. More study is needed in this area of ocular infection and must include 
animal research as well as clinical trial with antifungal antibiotics. The authors 
are correct in emphasizing the need for correctly diagnosing fungus keratitis so 
that harmful antibiotics will not be used indiscriminately. 

Another report on the use of nystatin as an antimycotic is that of Roberts 
(1957) in which a case of C. albicans keratitis was treated by topical and oral 
nystatin. The topical treatment with 20,000 units per ml. seemed to be most 
effective, and dramatic improvement followed. 

A new antibiotic, trichomycin, established in Japan, was found to be quite 
active in vitro against C. albicans cultures derived from eye infections (Minoda, 
1957). This work should be supplemented with therapy in vivo on C. albicans 
and A. niger infections of the cornea to determine their practical therapeutic 
value. 

Mucormycosis is a new disease in the United States which occurs more fre- 
quently than has been realized. It usually is found as a complication of other 
diseases, e.g., diabetes mellitus, leukemia, multiple myeloma, fatal burns and 
cirrhosis. Steroid, antileukemic, and antibiotic therapy are also responsible for 
preparing the tissues for invasion. The fungi are very common in nature, often 
seen as laboratory contaminants and are not considered to be pathogens. The 
spread of the fungus is unique among microorganisms because it has a great 
affinity for arteries and later gains access to the lymphatics. The infection is 
acute rather than chronic as are most mycoses. Ocular forms occur rarely (Baker, 
1957). 

Hirose et al. (1957) add to the growing knowledge that steroid treatment of 
keratomycosis accelerates the infection. 
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IV. SARCOIDOSIS AND TUBERCULOSIS 


One of the very important findings of the past year which must be carefully 
watched for further developments in the next few years is the report by Cum- 
mings and Hudgins (1958) showing a close resemblance of the chemical constitu- 
ents of pine tree pollen with lipids, phospholipids and A-D waxes of the tubercle 
bacillus. They suggest that sarcoidosis may be due to a hypersensitivity of the 
patient to pine tree pollen. They demonstrated that 1800 veteran cases of sarcoid 
came from an “endemic area,” 7.e., an area where pine tree forests were dominant. 
From the pollen were isolated a wax constituent containing mycolic acid and 
diaminopimelic acid as well as the substances mentioned above. If this is truly 
proved to be the etiologic factor of sarcoidosis, a tremendous stride will have been 
made in ophthalmic as well as pulmonary diagnostic procedures. 

One does not ordinarily associate pollen with pine trees but a description from 
the Little and Ives Complete Book of Science illustrates its abundance and im- 
portance as a constituent of the atmosphere: ‘The number of pollen grains 
produced is tremendous; often they are liberated from the sporangia in such 
quantities as to produce what are known as sulfur powders which cover the 
ground with a layer of yellow pollen, or cause the water of ponds to become 
turbid with the pollen grains. The pollen is carried about by the wind, often to 
distances of many miles.” 

In the ophthalmologic investigation of the pollen one may produce hyper- 
sensitization of the experimental animal and follow later with challenging doses 
intraocularly and by other routes in attempts to produce a sarcoid. Preliminary 
experiments by Furgiuele (personal communication) to date have been unsuccess- 
ful in producing the disease in the rabbit eye. 

Wegner and Wurm (1957) have written a monograph on Boeck’s sarcoid 
(Besnier-Boeck-Schaumman’s disease). After considering various theories con- 
nected with the etiology of this disease the authors focus their attention on the 
one that believes it to be a rather benign form of tuberculosis in which the 
patient attains a high degree of immunity with a low allergic response. They 
attempt to bring this affliction into the same category as erythema nodosum, 
lichen scrofulosus and lupus and present their own observations on a large num- 
ber of cases with dermal, systemic and ocular involvement. 

In some carefully controlled experiments, Woods et al. (1958) studied the 
possible value of including cortisone with streptomycin and isoniazid in the 
therapy of immune-allergic rabbits with a secondary ocular tuberculosis. The 
answer was forthcoming as a definite contraindication of this steroid under the 
conditions of the experiments. The cortisone did, in fact, have a deleterious effect 
causing these eyes to be subject to recurrences of the same infection. 

Streptomycin and Ftivazid (a derivative of isoniazid) were used in treating 
120 cases of ocular tuberculosis (Lvoy Eye Clinic 1952 to 1954), Julinskaya 
(1957). With streptomycin alone 69 improved without recurrence. Ftivazid was 
used alone and in combination with streptomycin but the best results came from 
the combined therapy. This derivative is considered a valuable remedy because 
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of the simplicity of its use (oral) and the absence of side effects. It is recommended 
for children and undernourished patients. 

Naphazoline or 2(1-naphtylmethyl-imidazoline) 1 per cent, applied topically 
had a favorable effect on BCG involved iridocyclitis in rabbits; the BCG was 
inoculated via the anterior chamber (Coster and von Nordheim, 1957). 

Rudobielski (1958) recommends the use of a new test for diagnosing ocular 
tuberculosis. The test described by Fleck is concerned with the agglutination of 
leukocytes in inflammatory diseases of the eyeball. 

Ocular reactions to BCG vaccination, though extremely rare, do occur. Ander- 
son and Frandsen (1957) therefore recommend that all cases suspected to be due 
to BCG vaccination should be carefully studied to see if bacilli are present and 
whether they are virulent. Other cases were reported: two cases of conjunctivitis 
(Algan, 1957); and four instances of phlyctenular keratitis (Brini, 1957). 

Histologic findings on the results of tubercle cell injections into the rabbit eye 
are reported by Takahashi (1957). 


V. BACTERIOLOGY 


Certain microbial agents tend to remain obscure as possible etiologic agents 
in disease because of the difficulty involved in their cultivation. Such micro- 
organisms are fastidious in growth characteristics and the proper environment 
for their cultivation is not always obtained in routine diagnostic procedures. In 
this respect the strict anaerobes and the pleuropneumonia-like (PPL) bacteria 
would be among those that could easily escape notice in the average laboratory. 


The PPL bacteria are a group that are situated in an intermediate position be- 
tween bacteria and viruses. They have come into prominence in medicine in only 
the last decade or so. Holland and Worlton (1957) have presented a study based 
on five patients who had a nongranulomatous uveitis but from whom no etiologic 
factor could be found except for the presence of PPL microorganisms in the 
genital tract. One of the patients had an associated symptomatic disease of the 
prostate. In a sixth patient without recoverable PPL bacteria an episode of 
iritis occurred twice upon manipulation of the prostate. The authors suggest 
that cultures of prostatic fluid and vaginal secretions be made in “focus of infec- 
tion” surveys and that a practical method for evaluating hypersensitivity to 
these agents be sought. Oxytetracycline appears to be a favorable antibiotic. 
The paper offers a good brief review of PPL bacteria and should be read by all. 
The strict anaerobes such as the fusiform bacilli are occasional offenders in 
persistent conjunctivitis with canalicular involvement. In this condition failure 
to use proper cultural conditions and ocular material will lead to seemingly 
negative findings. Burns et al. (1958) point this out in their report on three such 
cases with a brief review of the literature concerning this type of infection. 
Because of the frequent occurrence of Bacillus proteus in the conjunctival sacs 
and nasal passages of many older patients, Crabb et al. (1957) made a study of 
antibiotics to which this organism would be sensitive. Intraocular penetration of 
Gantrisin, tetracycline, Neomycin and chloramphenicol was tested and Gantrisin 
was found to be the drug of choice, with Neomycin next, for combatting intra- 
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ocular infections with B. proteus. Although chloramphenicol did not achieve 
therapeutic levels in the rabbit eye it was found to do so in human beings given 
a dose of 3 gm. daily. 

Moore (1957) provides us with experimental evidence of the importance of the 
portal of entry for instituting a systemic infection. In this case the conjunctiva 
of guinea pigs proved to be the all important site for Salmonella. Infection with 
an inoculum of 10° organisms per os was difficult but as few as 10? organisms, 
applied to the conjunctiva, infected the spleens of 50 per cent of the animals. 
The cervical lymphatics provided the route of infection. This is a specific in- 
stance where the conjunctiva may serve as the route of entry for a given pathogen 
in a particular host but it would not be inconceivable for similar examples to be 
demonstrated in other animals and man. 

Guinea pigs develop a keratoconjunctivitis shigellosa when infected with 
Shigella cultures by the conjunctival route. The immunity thus obtained is not 
sufficient to prevent an acute or sometimes chronic infection when Shigella cul- 
tures are applied to mucosal surfaces (Sereny, 1957). 

Piechaud et al. (1958) inoculated guinea pig eyes with different strains of 
Shigella. Studied at various stages histologically they showed ulcerous kerato- 
conjunctivitis in which the corneal inflammation was much more severe than the 
conjunctivitis. This particular ulcer may be of special value in studying the 
mechanism of formation and abolition of corneal ulcers. 

Halbert et al. (1957a) have shown that many strains of staphylococci from 
normal flora of the eye are able to produce antibiotics. An interesting demonstra- 
tion in vivo of this property is made by injecting guinea pigs subcutaneously with 
viable mixtures of washed Corynebacterium diptheriae mitis and ocular staphylo- 
cocci. Normally the animals will succumb to infection by pathogenic diphtheriae 
but in this experiment most of the animals survived, evidently due to antibiotics 
produced in vivo from the staphylococci. Control infections with the staphylo- 
coccal strains proved them to be avirulent with a few exceptions. Heat killed 
cells from strains of antibiotic producing staphylococci had no effect on the viabil- 
ity of diphtheria bacilli. 

The presence of antibiotic producing bacteria in the healthy eye leads one to 
speculate as to their possible protective value against pathogens. The number of 
bacteria in the ocular normal flora is usually insignificant and might not be cap- 
able of producing adequate levels of antibacterial agents but it could conceivably 
reach a level capable of handling equally small numbers of daily bacterial con- 
tacts. 

Halbert and co-workers (1958) have continued their earlier work on the anti- 
biotic producing normal flora of the eye and show that these properties are 
abundantly frequent enough to play significant roles in the ecology of these 
bacterial populations. The inhibitory influences are due to antibiotics produced 
as revealed by the activity of cell free fluids produced from cultures of the active 
strains of bacteria. A total of 24,389 strains of bacteria were tested over a 2-year 
period and were obtained from 1092 persons. Forty-seven per cent of these cul- 
tures had varying antibacterial action on the indicator strains of Corynebacterium 
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pseudodiphthericum and Staphlococcus albus. Antibiotic patterns from the ocular 
flora proved to be quite different from those obtained from the nasal and skin 
flora of the same patients. Periodic changes in these patterns were also noted in 
bacteria from the same source. The possible value of the presence of these micro- 
organisms in the eye is conjectural but in earlier mouse studies a low toxicity and 
a high prophylactic activity was found with an antibiotic isolated from one of 
the active staphylococcal strains. 

Henry (1957) describes the use of sterile filtered cultures of bacteria in the 
treatment of external ocular infections of these same bacteria (the author used 
the term “‘virus” for bacteria). Good results are claimed. The system is suggestive 
of the work of Halbert et al. mentioned above. The difference lies in the use by 
Henry of autologous and not heterologous bacterial filtrates. Possible explana- 
tions for the phenomenon include production of an antibiotic, a toxic product or 
an antibacterial phage. 

Intracorneal injections of virulent and nonvirulent strains of Brucella in 
rabbits gave a different serologic and allergic response. Although manifest in- 
flammatory changes occurred with the nonvirulent strains no positive serology or 
allergic (Burnet test negative) response could be detected. The opposite was 
invariably true with the virulent strains of Brucella. Apparently, the whole 
organism does not always become immunized by local infections of the cornea 
with nonvirulent strains of Brucella (Parnas et al., 1957). The authors suggest 
that the pathology of the human cornea in nummular keratitis associated with 
brucellosis may be similar. In patients with nummular keratitis clinical symp- 
toms of brucellosis were negative as were serologic and allergic tests. 

Experimental inoculation of tularemia in rabbits subconjunctivally produced 
a severe granulomatous conjunctivitis with a corneal ulcer. Application of Terra- 
mycin, Aureomycin and streptomycin was able to shorten the course of the dis- 
ease (Yamaguchi, 1957). 

Evidence for passage of bacterial toxins through the damaged cornea is pre- 
sented by Ogielska (1957b) who used the Kolobolocki color test for the presence 
of bacterial toxins in human secondary aqueous. The test was positive in cases of 
ulcus serpens with hypopyon (see also the section on general uveitis). 

Qualitative evidence for passage of toxins through the cornea may also be had 
by applying a concentrated solution of Staphlococcus aureus toxin to the lightly 
scratched rabbit cornea. Severe iritis follows within 24 hours suggesting that 
penetration has occurred. 

Nonaka (1957) noted the occurrence of various pathogens in diseased eyes. 
They comprised the following: Koch-Weeks bacilli were found in a relatively 
small number; pneumococci and staphylococci were found constantly in acute 
catarrhal conjunctivitis; Psewdomonas aeruginosa and Alcaligenes faecalis in 
chronic dacryocystitis; Ps. aeruginosa in corneal ulcer; A. faecalis in panoph- 
thalmitis, and Bacillus proteus in corneal abscess. Sensitivity of these bacteria to 
antibiotics was tested. Koch-Weeks was the most sensitive to all antibiotics; 
pneumococci were sensitive to penicillin, Chloromycetin and tetracycline. 
Pseudomonas was sensitive to colistin but to nothing else tried. More than 50 
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per cent of staphylococci were resistant to penicillin and similar but lower rates 
of resistance were found for other drugs. Some strains of staphylococcus were 
noted to undergo a loss of resistance to penicillin but this was not easily accom- 
plished with streptomycin. 

Normal flora of the conjunctiva (100 individuals) was studied by Chang 
(1957). The normal cases were selected from the hospital staff and students and 
included 36 males and 64 females from ages 17 to 48. Swabs moistened in serum 
or broth were used in the lower fornix. The results showed 91 with bacterial 
isolates and of these 22 had two kinds of isolates and 2 had three kinds of isolates. 
Sixty-two per cent gave Staph. albus; 3, Staph. citreus; 2, Staph. aureus; 18, 
Bacillus diphtheriae; 12, Streptococcus (a-hemolytic); 1, Streptococcus (8-hemo- 
lytic); 9, Micrococcus tetragenus; 3, Bacillus subtilis; 2, Bacillus xerosis; 1, Pneu- 
mococcus, and a few other types. All the aureus strains and 3 of the albus strains 
gave a positive coagulase test. These results are in agreement with past reports 
and serve to re-emphasize the need for preoperative preparatory measures to 
prevent postoperative infections. 

The role of flies in transmission of eye diseases in Egypt is apparently important 
as shown in the work of McGuire and Durant (1957). Flies were collected once a 
week for 1 year from the faces of Egyptian children and cultures were prepared 
from them. The most frequent microbial isolates were enteric bacteria; respira- 
tory pathogens were frequently isolated. Many of the organisms were able to 
produce ophthalmitis in rabbits. 

For those interested in techniques likely to be used in ophthalmic laboratories 
for routine and research work a good reference is that of Baron and Cabau (1957), 
a book that covers the following categories: bacteriology, mycology, aqueous 
flocculation tests, biochemistry, histology, cytology and photography. Thygeson 
(1957) offers a concise outline for the organization of the modern laboratory in 
ocular microbiology and emphasizes the three spheres of activity which should 
work hand in hand, namely: diagnosis, information and research. 


VI. ANTIBIOTICS AND OTHER THERAPEUTIC AGENTS 


New antibiotics continue to make their appearance for use in general practice 
in addition to those released for investigational use. The following drugs have 
been investigated in animal studies for their potential therapeutic value in 
ophthalmology. 

Novobiocin was found to penetrate the abraded rabbit cornea and give 
aqueous levels up to 30 ug./ml. with a nontoxic dose of 10,000 yg./ml. The anti- 
biotic was found in the aqueous up to 5 hours later. Subconjunctival injection 
was also effective at 12,500 ug./dosage but was toxic at higher levels. Vitreous 
penetration could be achieved only at very toxic dosages. Some penetration of 
the aqueous occurred when 200 mg./kg. was given intravenously but this would 
amount to an excessive amount of 14 gm. in the average man. By the same 
route of administration there was some penetration into the aqueous in animals 
that received corneal burns with 1 N hydrochloric acid (Sery et al., 1957). 
Bleeker and Maas (1958) conclude that a vitreous barrier exists which acts 











452 SURVEY OF OPHTHALMOLOGY 






independently of the blood-aqueous barrier and which has selective properties for 

chemical substances in the blood which are not dependent upon molecular size 
but upon lipoid or fat solubility. Using the differential penetration rates of pro- 
caine penicillin G and the hydroiodide of its diethylaminoethyl ester (penetham- 
ate) they found better penetration into the vitreous with the latter when the 
drug was administered intramuscularly in rabbits at comparable plasma levels, 
No vitreous penetration occurred with procaine penicillin G. The superiority of 
penethamate (Neopenil, a drug which was commercially available in the past but 
has since been recalled) is claimed because of its greater fat solubility. 

Spiramycin, an antibiotic having a spectrum similar to erythromycin and 
penicillin, is well tolerated by the ocular tissues in both animals and humans. It 
is also effective against certain strains of staphylococci resistant to other anti- 
biotics. Systemic administration requires large doses on the order of 3 to 6 gm. 
per day orally in order to achieve penetration into the ocular tissues (Furgiuele 
et al., 1958). Toxicity is of a low order affecting mainly the gastrointestinal 
tract. This antibiotic was re-evaluated in a subsequent paper by Furgiuele et al. 
(1959); they utilized a more refined, sensitive method of assay and compared it 
with ristocetin, kanamycin, and chloramphenicol. The authors conclude that 
ocular penetration occurs only with massive doses of these agents. They further 
suggest that a single bioassay method be employed when comparing drugs. 
Such a method is described. 

Garrin and Eyles (1958) reported protection by spiramycin when used in 
animals in toxoplasmosis. This drug is currently under clinical investigation by 
Furgiuele et al. at Wills Eye Hospital in the therapy of posterior uveitis of sus- 
pected toxoplasmic etiology. 

Sorsby and Ungar (1958) studied various antibiotics for their effectiveness 
against intraocular infections with Staph. aureus strains that were insensitive to 
penicillin. Magnamycin and bacitracin were ineffective and therefore eliminated. 
Subconjunctival erythromycin was effective but not well tolerated. Neomycin, 
however, was effective against three of the staphylococcus strains and tolerated 
subconjunctivally in doses of 500 mg. This antibiotic was also found as effective 
against Ps. aeruginosa by this route as were streptomycin or polymixin B. 

Subconjunctival Neomycin did not affect intraocular infections with B. proteus 
but could control it if used prophylactically. Corneal infections were influenced 
by the drug. Neomycin was as effective as penicillin against intraocular infections 
due to Pneumococcus, Streptococcus haemolyticus and Staph. aureus. One half 
gram of subconjunctival Neomycin produced high levels for 16 hours in the 
aqueous and cornea. Clinical dosages subconjunctivally were established at 0.5 
gm./ml.; included was0.25 ml. of 1:1000 Adrenalin which was claimed to increase 
the initial ocular levels markedly. The authors suggest that this usage of Neomy- 
cin is a satisfactory standard method of treatment of the intraocular infections 
seen today. 

Richter (1957) has made a comparative study of the value of various ointment 
bases for potentiating intracorneal and intraocular penetration of chloram- 
phenicol. The types used were (1) fatty oil bases and hydrocarbon substances 
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such as Vaseline and paraffin; (2) water-in-oil emulsions; (3) hydrophil oil-in- 
water emulsions; and (4) water soluble bases. Ointments in type (2) were much 
more effective against infections of the outer eye than in the usual preparations 
of type (1). Bases of types (3) and (4) were much more effective for permitting 
penetration of the drug for intraocular infections due to the solubility of chloram- 
phenicol in lipoidal substances which facilitate penetration into the aqueous. 

Although tetracycline may penetrate the aqueous more easily by intravenous 
injection than by oral administration, Saubermann (1958) states that chloram- 
phenicol may pass into the aqueous even after taking it per os. The author shows 
that statistical data indicate a decline in enucleations due to infection since the 
introduction of the broad spectrum antibiotics. 

Hiyama and Ikui (1957) investigated the penetrability of tetracycline in the 
rabbit eye. When given by mouth an aqueous level of 1 ug./ml. could be detected; 
this was increased to 18 ug./ml. by the intravenous route. The latter route gave 
similar increases of concentration of the drug in the cornea, vitreous and uvea. 

Oleandomycin is a water soluble and acid stable antibiotic (stable at pH range 
of 1.1 to 9.0). It is reported to be active against most of the Gram-positive bac- 
teria but only slightly effective against Gram-negative microorganisms, rickett- 
siae and larger viruses. Dumas et al. (1958) have studied this drug for 
its penetration into the aqueous of rabbits. Aqueous levels of 2.4 ug./ml. were 
found after 1 hour when a 50 mg./kg. dose was given intravenously. Therapeutic 
levels were also obtained by subconjunctival and topical administration. Bac- 
terial sensitivities to this and other antibiotics indicated that oleandomycin was 
more effective against Staph. aureus eye cultures than erythromycin, tetracycline 
and penicillin. 

Leopold and McCoy (to be published) have also studied the ocular penetration 
of oleandomycin and its triacetyl derivative cyclamycin. Good aqueous levels 
could be obtained with the topical application of 1 to 10 per cent solutions al- 
though there was some epithelial damage above 5 per cent dosages. In order to 
obtain aqueous and vitreous levels of a few yg./ml. in rabbits, a dose of 125 
mg./kg. of cyclamycin or greater was necessary. In the human, very low levels 
were achieved in a few preoperative cases when a total dose of 1 gm. cyclamycin 
was given orally. 

Leibold and Suie (1958) studied the activity of sulfacetamide. By use of the 
tube dilution method, sulfacetamide was effective in vitro against 88 out of 91 
ocular strains of staphylococci. The most effective range of inhibition seemed to 
be between concentrations of 7.5 per cent and 15 per cent sulfacetamide. These 
findings tend to support the beneficial clinical results with sulfacetamide in 
external ocular infections. 

The antibiotics, primycin and penicillic acid, were used therapeutically with 
favorable results in a number of cases of conjunctivitis. It would be advantageous 
to know something more about the effect of these agents on experimental eye 
infections. 

Deveckova (1957) claims a high percentage of improvement of hypopyon ulcer 
by topical penicillin in the following dosage: 10,000 ug./ml. every hour for the 
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first few days, 5 times per day afterward and penicillin ointment (1000 ug./gm.) 
nightly. Under this regimen 262 out of 280 cases were healed and 100 per cent 
cures could be obtained if treatment was applied within 2 to 3 days after onset 
of the infection. 

Ogata (1957) recommends an ocular instillation of penicillin as a test for ana- 
phylactic individuals. His results indicate that although the incidence of detecting 
hypersensitive individuals by this method is lower than is found by cutaneous 
reactions, nevertheless the ocular instillation method is almost always positive in 
anaphylactic individuals. 

Experimental intraocular staphylococcus infections in rabbits responded better 
to treatment with a combination of chloramphenicol and penicillin than to 
either drug alone (Okada, 1957). There was no apparent interference in vivo 
between these two antibiotics. 

In experimental intravitreous infections in the rabbit, Toda (1957) found that 
simple antibiotic injections into the vitreous gave poor results but vitreous re- 
placement had a definite blocking action on the inflammation. However, an 
excellent effect was obtained by combining the two therapeutic measures. 

C. 8. Choi (1958) found that the antitoxoplasmic agent, Daraprim (pyri- 
methamine) could penetrate the rabbit aqueous from the blood stream if the eyes 
were chemically inflamed. The maximum tolerable single dose was 6 mg./kg. 
Smaller dosages given intravenously could give appreciable levels of the drug in 
the uveal tissue, and small amounts given subconjunctivally (0.05 mg.) could 
penetrate the aqueous in normal animals. 

Cetavlon (cetyl-trimethylammonium bromide) is a synthetic cationic deter- 
gent, a quarternary ammonium salt. It has strong antiseptic activity being 
bacteriostatic, bactericidal, virucidal and fungicidal. Rosin et al. (1957) employed 
this agent at 1:5000 and 1:1000 dilutions in 31 patients with conjunctival dis- 
eases. Favorable results were obtained in acute and subacute conjunctivitis, 
some of suspected viral etiology. Chronic cases, however, did not respond too 
well. 

Sodium propionate therapy in 114 cases is discussed by Salgado-Gomez (1957). 
Successful results are claimed for conjunctivitis due to the Morax-Axenfeld 
bacillus and in seborrheic blepharitis. Negative results followed treatment in 
epidemic conjunctivitis, vernal catarrh, follicular and allergic conjunctivitis, and 
keratitis. 

Scassellati Sforzolini (1957) states that sodium salicylate (5 per cent in buffer) 
in large dosage parenterally can inhibit or greatly decrease the occurrence of 
anaphylactic uveitis as produced by horse serum in the rabbit. The effect is 
supplemented by topical treatment. By combining the salicylate with horse 
serum before injection, the anaphylactic response is blocked. 

Another chemical agent that has a bacteriostatic and bacteriophagic effect is 
Furacin, a derivative of nitrofuran (Bulanda, 1958). The author found it to have 
a soothing and antitransudative effect in ocular applications making the epithe- 
lium more compact. Effective concentrations varied from 1:5000 to 1:2,000,000. 
Eczematic conditions about the eye, ocular wounds and ulcers, and conjunctival 
inflammations were some of the conditions favorably treated. 
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Saman (1957) reports on the anti-inflammatory effect of novocaine in rabbits 
with Ps. aeruginosa keratitis, an organism which is refractory to the drug. The 
anti-inflammatory effect of novocaine is reported to be due to an increase of non- 
specific serum antibodies and to an increase in the phagocytic faculty of the blood 
serum. 

Good results are found by Dybicka and Kozakiewicz (1957) in treating fresh 
corneal scars with hyaluronidase. Considerable clarification occurs. Ptergyia also 
responded well to the treatment. 

Jaeger and Honnegger (1957) claim that a general mobilization of fibrinolytic 
enzymes occurs with intravenous administration of bacterial pyrogens. Under 
such treatment fibrinolysis was observed in the anterior chamber in cases of 
fibrinous iritis. 


VII. THE CORNEA 


Pseudomonas aeruginosa is not a common invader of the cornea, but its devas- 
tating effects, and the lack of truly suitable therapy make it a topic of much 
concern. The proteolytic enzyme(s) of this microorganism was partially purified 
by Fisher and Allen (1958) and shown to cause extensive corneal lesions in rab- 
bits. The protease was shown to destroy collagen-like components as well as 
soluble protein fractions in the cornea. Antiserum was produced against the 
protease and was able to inhibit the enzyme in vitro. Normal rabbit serum had a 
low degree of similar activity. Further experiments are being conducted for 
possible therapeutic ability. This work of Fisher and Allen is encouraging and 
will be watched with much interest. 

Thompson et al. (1957) have provided additional evidence of local antibody 
production by peripheral tissues in the rabbit and chicken. Tissue antibody was 
obtained under pressure in a hydraulic press. Measurements of the tissue anti- 
body:serum antibody ratios were done under carefully controlled conditions and 
yielded evidence of unmistakably higher levels in the antigen inoculated tissues 
under certain conditions. The best conditions were provided by the injection of 
relatively small amounts of an alum-precipitated whole egg white or whole 
bovine serum albumin into the cornea. Antigen and antibody diffuse less rapidly 
from the corena than from abdominal skin and less from this than the foot pad; 
differences between animal species were also found. The importance of antigen 
type and physical state is also stressed. This paper is of basic importance to eye 
research from the standpoint of local formation and interaction of antibody with 
antigenic stimuli of allergic and infectious nature. 

Schwab (1957) has demonstrated that antibody formation in the cornea is 
inhibited by subconjunctival injections of cortisone and is enhanced by x-ray 
irradiation. The method for evaluation of this observation consisted of intra- 
corneal injections of the antigens: typhoid vaccine and cow serum albumin and 
the subsequent measurement of antibody in the cornea, aqueous, and serum by 
precipitin and agglutination tests. Only the aqueous was lacking in detectable 
antibodies. 

Weimar (1957) studied the characteristics of wound healing in the rat cornea 
from the aspect of: (1) time sequence of events leading to polymorphonuclear 
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leukocyte invasion of the lightly traumatized cornea and (2) the inhibition of 
this reaction by the topical application of sodium salicylate (SS) and soybean 
trypsin inhibitors (STI). Cell counts of polys increased until 24 to 36 hours 
after injury averaging about 45 to 55 per field and returned to normal in about 
6 days. The inhibitors were effective only in the first 2 hours for SS and up to the 
6th hour (under proper administration) for STI. The results indicate that an 
essential step leading to polymorphonuclear invasion is the activation of a 
proteolytic enzyme(s) and that such factors may be inhibited by the drugs used. 

Iodoacetic acid administered intravenously (30 to70 mg./kg.) had an inhibiting 
effect on the migration of leukocytes into the turpentine-injured cornea in the 
rabbits (Hong et al., 1957). This effect could not be duplicated by subconjunc- 
tival injections of the drug. Since the blood leukocyte count remained unchanged 
it was surmised that the effect of iodoacetate was to inhibit their energy produc- 
tion, thereby affecting their migratory ability. The authors cite other references 
to prove that these leukocytes have their origin from the blood and not from 
corneal tissues. They also ruled out the possibility of hormonal interference by 
showing that steroid treatment locally and systemically did not inhibit leukocytes 
in turpentine-injured corneal tissue. 

Corneal disturbances were created by trauma, bacterial and viral infections, 
and chemical irritation in rabbits for the purpose of determining the origin of 
fibroblasts and white blood cells (Wolter, 1958). The conclusions were that the 
fibroblasts, lymphocytes and leukocytes seen in histologic eye section from 
animals sacrificed at varying times all originated from the limbal region and 
not from the stromal cells; likewise, for the invading blood vessels, the origin was 
not the stromal tissue. 

Grawitz (1958) disagrees with this idea of a vascular origin of corneal leuko- 
cytes. His observation on developing keratitis in animals led him to conclude 
that the normal tissue elements of the cornea were transformed into leukocytes, 
and that no migration of blood cells from the vessels of the limbus occurs. He 
claims that the so-called migratory cells are formed by the cornea itself and that 
they have been misnamed. 

Schlossman and Stetson (1957) in a brief but well devised experiment cast some 
doubt on an old theory that the corneal reaction of delayed hypersensitivity 
occurs in an avascular tissue. Until now histologic studies had not been made to 
rule out the participation of blood vessels in the corneal reaction. Their results 
with normal and ovalbumin-sensitized guinea pigs indicate that corneal trauma 
in the form of intracorneal injections of saline or antigen brings about a rapid 
invasion by capillaries, between 6 and 24 hours after the injury, and is especially 
prominent when specific antigen is used in sensitized animals. The authors also 
suggest the possibility of the presence of pre-existing vessels that become patent 
with trauma and are studying the problem further. 

Unilateral cutting of the Gasserian ganglion led to diffuse turbidity of the 
corneal epithelium, vascularization after 2 weeks, hemorrhage in the corneal 
center with inflammatory cells (mostly lymphocytes), infiltration after 3 weeks, 
and finally, ulceration and perforation with polys, round cells and inflammatory 
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cells (Kawano, 1957). A similar but diminished effect results from blocking the 
first branch of the trigeminal nerve. Kawano believes that the trigeminal governs 
the nutrition of the cornea. 

It is possible to have trophic disturbances of this nature arising from infectious 
or noninfectious disturbances far removed from ocular tissues and still be able to 
misjudge the condition as due to a local corneal infection. Perhaps many such 
instances occur yearly in which a patient receives unnecessary, and possibly 
harmful, antibiotic therapy. 

A case of Mooren’s ulcer was successfully treated by diathermy coagulation 
after chemical cautery and §-ray application failed (Somerset, 1957). 

Corneal acne rosacea is described by Godoy (1957) and therapeutic measures 
are cited. 

A work concerning the structure and transparency of the cornea has recently 
appeared by Maurice (1957). The topic is primarily physiologic and shall not be 
discussed here but it is important for a basic understanding of diseases of the 
cornea. 

Mamo and Leinfelder (1958 a and b) obtained favorable growth of human lens 
epithelium in roller-tube culture. About 48 hours were necessary for growth to be 
initiated and cells would survive in the original culture medium for as long as 3 
weeks. The cells grew best under aerobic conditions with best results at about 20 
per cent O2 in the gas phase. 


VIII. IMMUNOLOGY 


We have today, a better understanding of the possible mechanisms that cause 
infectious processes to become more pronounced with steroid therapy. There is 
much evidence to indicate that the injection of high doses of ACTH or of the 
adrenal glucocorticoids, such as cortisone and hydrocortisone, in animals during 
the period of active immunization may result in a decreased production of 
specific antibodies. Recently, Hayashida and Li (1957) employed somatotropic 
hormone (STH) simultaneously with ACTH during an immunization procedure. 
ACTH would normally inhibit antibody production to a given antigen but in 
the presence of STH an effective counteraction of this inhibitory activity was 
noted. The body weight of the animals was also held in balance by the hormonal 
combination which have opposing effects on body weight. The authors, and others 
as well, share the view that the effect of ACTH and steroids is one wherein 
anabolism of body tissues and serum globulins is inhibited, thereby interfering 
with antibody production. 

One idea suggested from the work of Hayashida and Li is an experiment in 
animals to test the combined action of varying concentrations of these hormones 
in ocular infections such as herpes simplex keratitis. If the harmful effects of 
steroid hormones could be inhibited by STH while still maintaining their anti- 
inflammatory properties, great benefit might be obtained in permitting the use 
of these agents for treating ocular infections. The use of STH alone by Hallett 
et al. in 1955 was of no benefit in herpetic keratitis. In the light of common 
clinical experience, the current knowledge cannot be over emphasized that 
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steroid therapy in bacterial, viral, fungal and other active infections is decidedly 
harmful and therefore contraindicated. 

One of the characteristics of the delayed or bacterial-type hypersensitivity is 
the reactivity of the cornea, the classical example of which is the edema and even 
ulceration that follows the intracorneal injection of tuberculoprotein in animals 
sensitive to tuberculin. Another property of this type of hypersensitivity is that 
passive transfer may be mediated in the normal animal by giving it leukocytes 
parenterally from the sensitized animal. Tremaine (1957) utilized both of these 
features and provided evidence that delayed hypersensitivity is a normal com- 
ponent of the response to foreign serum antigens in rabbits. Her approach was to 
passively sensitize normal animals by intra-aqueous and intravenous injections 
of leukocytes from other rabbits which were made hypersensitive to horse serum. 
The subsequent intracorneal injection of horse serum gave a delayed reactivity 
in the cornea consisting of edema, thickening and cellular infiltration. All tests 
were adequately controlled. 

With improved techniques of obtaining leukocytes from animals, this tech- 
nique should become valuable in studies of corneal and uveal disease. In the 
case of uveitis, one of the tissues that has not been explored in basic studies is 
that of the leukocytic elements which are continually traversing the uveal 
vasculature in health or disease. The question may be raised as to what part 
these elements play in the bacterial type of hypersensitivity—which occurs in 
many individuals—to different kinds of microorganisms. In the case of infectious 
processes the presence of leukocytes may be no surprise but what are the under- 
lying mechanisms that motivate them in hypersensitive tissues? Furthermore, 
what is the cause of allergic uveitis in some patients where no obvious ocular 
trauma can be detected? Fixed tissue (sessile) antibody is concerned with hyper- 
sensitivity of the delayed type, which, in the form of circulating leukocytes, 
offers a ready supply of this type of sensitizing antibody to different tissues of 
the body and perhaps more so to highly vascularized tissues such as the uvea. 
Experiments should be designed to see if uveal endothelium can be made to 
“fix” sensitizing antibody without traumatizing the eye. This, followed by an 
intravenous injection of the specific allergen, might provide the first useful experi- 
mental model of nontraumatic uveitis and would go a long way to unravelling 
the mystery of this disease. 

It was shown by Hill and Cruickshank in 1953 that antiserum prepared in 
rabbits to rat kidney glomeruli would react not only with the glomeruli but also 
with the basement membranes elsewhere in the body. This work was done with 
the aid of fluorescein tagged antibody. The method was admirably adapted by 
Roberts (1957) for an illuminating study in uveitis. The same type of antibody 
was produced and shown to react specifically with membranes in the ciliary body 
and iris and also with membranes in the small blood vessels of the retina, optic 
nerve, and conjunctiva. The lens capsule, due to a similar reaction, may resemble 
the basement membranes of the body. 

The antigenic composition of the rabbit lens has been studied by Halbert and 
associates (1957 b and c) who have employed Freund adjuvants plus lens protein 





RECENT ADVANCES IN OCULAR MICROBIOLOGY 459 


to greatly increase antibody titers in immunized rabbits. They have made excel- 
lent use of the Ouchterlony agar diffusion technique to analyze the antigen 
make-up of the lens. Thus they have demonstrated that the adult rabbit lens 
contains at least 5 components which can act as foreign antigenic stimuli in the 
homologous animal. High titer hemagglutinating antibodies produced within a 
period of several months would not react with any of the nonocular rabbit 
tissues tested. However, cross-reactions between antirabbit lens sera (produced 
with rabbit lens antigens) with lenses of other species were found to be due to 
antigenic similarity to one or more of the 5 recognized lens components. Rabbits 
under 4 weeks of age were either lacking in, or had undetectable concentrations 
of one of the five components. Another interesting observation was the fair 
adjuvant activity of streptolysin “0” concentrates for enhancing antibody titers 
to lens antigen. 

In their following article Halbert et al. point out that high serum levels of lens 
antibody (induced by rabbit lens antigen) have no cataractogenic influence to 
the lens. Repeated paracentesis brought higher levels of the antibody into con- 
tact with the lens without effect. Congenital lens changes were anticipated in 
breeding experiments but these too were negative. Finally, sera of patients with 
cataract were assayed for the presence of antibody (by the agar-diffusion method) 
against cataractous human lens homogenates but none was found. These results 
would, therefore, argue against cataract formation by an autoimmune lens 
antigen-antibody system. 

Lens capsule polysaccharides seem to react as a complete antigen in rabbit 
immunization procedures (Suzue, 1957). Mixtures of lens protein and lens capsule 
polysaccharides would produce a greater titer and longer lasting immunization in 
rabbits than would either constituent alone. An interesting observation in ani- 
mals immune to the mixture was the individual skin test response to either agent 
alone. The lens capsule polysaccharides yielded a tuberculin type of reaction, 
ie., delayed or bacterial type, while the protein components produced the 
Arthus type. 

Antireticular cytotoxic serum (Bogomoletz’s) is probably a form of tissue 
therapy which is seen in the European literature a great deal especially in cancer 
research; its action is designed to increase the role of connective tissue in the 
body. Parkhomenko (1958) used it in various eye conditions and claimed good 
results. The best cases were those in uveal disease of infectious origin. Striking 
improvement in vision was seen in cases where examination revealed far advanced 
and nonresolving choroidal lesions. Vitreal opacities were seen to disappear. 

The literature on C-reactive protein (CRP), a protein which is consistently 
found in the sera of patients suffering from an active inflammatory or necrotizing 
process, has been extended to include the ocular tissues by the work of Wolkowicz 
et al. (1956, 1958). They demonstrated the passive transfer of CxRP (the rabbit 
equivalent of CRP) across the blood-aqueous barrier, as well as its intraocular 
formation. The presence of CxRP in the aqueous was detected following intra- 
vitreal infections with a variety of microorganisms but the presence of living 
microorganisms in the aqueous seemed inhibitory to CxRP detection. 
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In reviewing 100 cases of uveitis, Witmer (1957) found that in 75 per cent the 
etiology was not clear: In the diagnosed cases, 7 were tuberculosis, 6 sarcoidosis, 
3 toxoplasmosis, 1 was brucellosis and 1 leptospirosis. He points out that only 
in some cases is serology of the aqueous of value in permitting an exact etiologic 
diagnosis. 


IX. CONCLUSION 


The work of the past year has been fruitful in providing much information 
concerning ocular disease. 

As usual some research has provided seemingly conflicting views concerning 
various problems. In uveitis there has been new evidence concerning a possible 
virus etiology for sympathetic ophthalmia which is in conflict to evidence of a 
few years back for uveal pigment hypersensitivity. Both theories offer fertile 
ground for extensive research and should not exclude one another. Efforts to 
study the aqueous serologically by newer methods, especially as was tried in 
cases of toxoplasmosis with some success, may become valuable in time. How- 
ever, measures such as these are limited in value as concerns the average diag- 
nostic procedures which avoid ocular penetration. The new toxoplasma hemag- 
glutination technique now offers us a most useful diagnostic tool and may well 
become a standard technique. A new application of the Kolabolocki color test 
for toxins in the aqueous may also become a useful tool in experimental infectious 
uveitis. Attempts by several authors to produce uveal inflammation without 
traumatizing the eye were partly successful. Experiments designed along these 
lines are greatly needed to help bridge the wide gap that has always existed 
between uveitis as produced in the laboratory and the preponderance of the type 
seen in human cases. 

The major developments seen in studies on trachoma have been the repeated 
isolation and consistent cultivation of the virus which causes it. This has been 
confirmed repeatedly. The treatment of virus infections by chemotherapeutics is 
still an open field. The many claims for qualitative and varying beneficial effects 
by one agent or another is only further evidence of the inefficacy of all. Only the 
Chlamydozoa viruses benefit under broad spectrum antibiotics and the sulfas 
when treated early. The others, typified by herpes simplex keratitis, remain 
refractory to all forms of treatment. Decided efforts to find new and useful 
agents, however, are continuing. The same problem holds for fungal keratitis 
infections and there seems to be some hope appearing with the recent appearance 
of antifungal antibiotics. Nystatin and amphotericin have been the forerunners 
of these but others, not covered in this review, such as nibomycin, eulicin and 
griseofulvin are beginning to appear in current literature. 

The possibility of a major breakthrough in our understanding of sarcoidosis 
exists with the correlation that many patients came from areas where pine tree 
pollen exists in abundance and that a similar chemistry exists between waxes and 
lipids of pine pollen and the tubercle cell. 

New antibiotics have appeared regularly and at an increasing rate. A few have 
been added to the list of useful clinical agents, others are still experimental. The 
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major problem with these in ocular disease is in the low penetration from the 
blood when given in safe tolerable doses. Comparison of one agent with another 
using a single bioassay method is necessary in order to obtain a true relationship 
of their ocular penetrability. Some of the new antibiotics possessed ocular pene- 
trating properties but none were outstanding. One, spiramycin, in high oral 
dosage may prove to be of value against ocular toxoplasmosis but further experi- 
ments are needed to establish its practical value. 

In corneal infection by Ps. aeruginosa some valuable work with antibodies to 
bacterial proteases may prove to be of great value in combatting the active 
agents responsible for corneal necrosis. 

Papers concerned with antibody formation in the cornea and/or effects of 
steroids have provided further evidence that steroid therapy inhibits local anti- 
body formation and thereby interferes with resistance of the eye to infectious 
processes. Somatotropic hormone, it was found, could reverse this inhibition. 

There is a great need for more researchers in the field of ocular microbiology 
especially in basic research which would increase our understanding of funda- 
mental mechanisms and principles underlying various types of eye disease. The 
eye, which possesses properties and tissues that are unique in their relationship 
to other parts of the body, offers an excellent medium for the study of many 
pathologic processes and will reveal many secrets to future investigators. 
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THE EFFECT OF AN INTRAVENOUS CHELATING AGENT, 
EDATHAMIL DISODIUM (NA 2-EDTA), IN 3 CASES OF 
SARCOIDOSIS 


J. G. Ruxavina, M. OrKIN AND F. W. Lyncu 


Division of Dermatology, University of Minnesota, The Medical School, 
Minneapolis, Minnesota 


J. Invest. Derm., 1958, 31: 259-262 


The causes of hypercalcemia and hypercalcuria in sarcoidosis are obscure. 
Both bone destruction and increased calcium absorption have been thought to 
be the cause of hypercalcemia. Hypercalcuria is thought, by some, to result 
from an endogenous hypervitaminosis D. It has been postulated that the altera- 
tion in the concentration of ultrafilterable calcium found in patients with 
sarcoidosis indicates a disturbance in the bone:extracellular fluid calcium equi- 
librium. On the basis of this theory a potent intravenous chelating agent, Edatha- 
mil disodium (Na 2-EDTA, disodium ethylenediamine tetracetic acid) was 
used on three patients with proved cutaneous and suggestive visceral sarcoidosis. 
One of those cases is given below. 

A white female, 34 years of age, was admitted for treatment of sarcoidosis. 
The patient first noted reddish-brown lesions on her lower extremities about 10 
months prior to admission. X-ray study of the chest showed calcification in the 
left upper lung field. The electrocardiogram revealed a first degree atrioven- 
tricular block, bigeminy and nonspecific ST and T wave changes. The Mantoux 
test (1:1000) was positive. A biopsy of a pretibial nodule revealed changes 
compatible with sarcoidosis. A von Kossa stain for calcium was negative. The 
patient was placed on a regular hospital diet. Therapy consisted of 3 gm. of 
Edathamil disodium given intravenously daily over a 4-hour period for 15 
consecutive days. Concomitant medication consisted of 75 mg. of pyridoxine 
daily. At no time during the course of therapy did the patient experience any 
untoward effects. Pretreatment laboratory studies were repeated with the fol- 
lowing changes noted: Electrocardiograms showed the disappearance of bigem- 
iny, a negative Mantoux reaction, increased urinary zine excretion (3.0 mg./l.), 
and histopathologic changes suggested a reduction in epithelioid cells and lym- 
phocytes. The clinical changes in the cutaneous lesions were striking; flattening of 

470 





CLINICAL PRACTICE 471 


the plaques of the lower extremities was apparent by the 3rd day of therapy 
and by the 10th day only a very slightly infiltrated erythematous stain re- 
mained at the site of the previous lesions. The patient was discharged on a 
dosage of pyridoxine (75 mg. a day). When she was next seen, 2 months 
later, post-treatment cutaneous improvement was noted to have been main- 
tained. Routine blood and urine studies and x-ray of the chest were essentially 
unchanged. However, the Mantoux test was strongly positive again (1:10,000). 

There was clinical and histologic evidence of improvement in the other 2 
patients treated with Edathamil disodium, and further studies with this new 
therapeutic agent are in progress. 


Comment: On the basis of the postulated theory that the alteration and concentration 
of ultrafiltrable calcium in patients with sarcoid points to a disturbance in the bone, to 
extracellular fluid calcium equilibrium, Edathamil disodium has been used intravenously 
for its chelating action. It would be interesting for investigators to determine how this 
might act in ocular sarcoid. 


Irvine H. Leopoip 


PREMARIN IN INTRAOCULAR SURGERY 


FURTHER STUDIES 
Earu L. Lewis 
Manhattan Eye, Ear and Throat Hospital, New York, New York 
Eye, Ear, Nose & Throat Month., 1959, 38: 215-216 


The potential effectiveness of Premarin for the control of hemorrhage in 
ocular operations was suggested by its success in retarding uterine bleeding. 
Premarin is a conjugated estrogenic hormone that accelerates the blood clotting 
mechanism when given intravenously. It increases the prothrombin and the Ac 
globulin of the blood, and at the same time reduces the antithromboplatic sub- 
stances. 

In initial experiments the superior rectus muscles of rabbits were severed and 
the bleeding times recorded. Later, the contralateral muscle of the same rabbit 
was severed after the rabbit had received 20 mg. of intravenous Premarin. The 
results showed a clear-cut, pronounced reduction in the bleeding time of the 
animals which had received Premarin, as compared to the control procedure. 
Because intraocular bleeding and hyphema are of much greater concern to the 
eye surgeon, a series of intraocular operations was performed next. Twenty-six 
iridectomies were performed, 13 with and 13 without Premarin. The results were 
not quite as clear-cut as in the previous experiments, but in general there seems 
to be less hemorrhage in the animals receiving the estrogenic steroids. Altogether 
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70 experimental operations were performed on rabbits, indicating that Premarin 
reduced both intra- and extraocular bleeding. 

A small series of 6 human cases, patients in whom bleeding had been an opera- 
tive complication in one eye and an effort was made to prevent it in the second 
eye, produced gratifying results after intravenous administration of Premarin. 
Its use would seem to be of value in intraocular surgery, at least in patients in 
whom one has reason to suspect bleeding tendencies. Its use in retinal detach- 


ment surgery to minimize postoperative adhesion and fibrosis may also be 
indicated. 


Comment: Although these studies with Premarin are not extensive and the author is 
well aware of the difficulty in maintaining the controls, Premarin may have some value 
in the management of intraocular bleeding, particularly in its prevention. Further studies 
will be necessary to determine this. 

Irvine H. LEopo.p 


ORAL PENICILLIN G AND PENICILLIN V 


WituiaM Weiss, Jay NapEL, GrorGe M. EIsENBERG AND 
Harrison F. Fuipprn 


Section of Infectious Diseases, Department of Medicine, The University of 
Pennsylvania, Philadelphia, Pennsylvania 


Am. J. M. Se., 1959, 237: 205-210 


Penicillin V has been presented as an improved form of oral penicillin for 
several years. A critical appraisal of penicillin V is in order. Arguments which 
favor the oral use of penicillin V over penicillin G are as follows: (1) blood 
levels of penicillin V are higher than those of penicillin G, and, (2) blood levels 
of penicillin V are not as greatly affected by the ingestion of food as is the case 
with penicillin G because penicillin V is acid-resistant. With these two premises 
a syllogism is usually constructed with the conclusion that penicillin V is more 
efficient than penicillin G, despite the fact that oral penicillin G was shown to 
be a highly effective dosage form for therapy of penicillin-susceptible infections. 

Despite the higher blood levels obtained with oral penicillin V, a review of 
the available English literature uncovers certain other factors which would 
appear to nullify any clinical significance assigned a priori to the higher blood 
levels. The antimicrobial effect of penicillin V in vitro is generally of the same 
order of magnitude as that of penicillin G, although as much as four times the 
amount of penicillin G may be required for penicillin V to inhibit certain strains 
of bacteria. The effect of penicillin V in vivo is the same as that of penicillin G 
in equal doses in eradicating streptococci from the throat. 
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On the clinical level, there has been no proof that penicillin V is more effective 
than penicillin G when both are given by mouth in the same dosage. All reports 
so far are based on uncontrolled studies. 

The authors have treated two concurrent groups of young male adults suf- 
fering from acute pharyngitis associated with a 8-hemolytic streptococcus in 
the throat secretions. One group of 25 patients received 200,000 units of peni- 
cillin G by mouth four times a day for 5 days while the other group of 26 pa- 
tients received the same dosage of penicillin V. The groups were comparable in 
every way except that there were 5 severely ill patients in the group treated 
with penicillin G and only 2 in the other group. The results showed that there is 
no significant difference between the two groups; the slight discrepancy is due to 
the greater number of severely ill patients treated with penicillin G. 

The authors do not consider the conclusion that penicillin V is better than 
penicillin G for oral therapy can be justified by higher blood levels and acid- 
resistance. Oral penicillin G is effective therapy for penicillin-susceptible infec- 
tions to the extent that penicillin V can do no better. There is no controlled 
clinical evidence that penicillin V has any advantages over penicillin G, and 
penicillin V is no more effective and may be less effective than penicillin G in the 
treatment of infections in mice (Cuthbertson, Antibiotics Annual, 1955-1956, p. 
951). It should be noted that not all investigators are agreed that penicillin blood 
levels are significantly higher for V than for G, and the higher blood levels of 
penicillin V may be nullified by the facts that some strains of bacteria require 
more penicillin V than penicillin G for inhibition and that penicillin V is bound 
by plasma protein to a greater extent than is penicillin G. 

In everyday practice one questions the wisdom of attributing clinical signifi- 
cance to a mere doubling of the penicillin blood level. This applies to oral peni- 
cillin as well as to parenteral penicillin. It may also explain in part why pro- 
benecid achieved only temporary attention for the purpose of elevating blood 
concentrations of penicillin. 


Comment: In ophthalmology, we are interested in antibiotics which can be given orally 
and produce high blood levels. It may be assumed that a high blood level will allow greater 
penetration through the blood stream into the ocular tissues, but it does not necessarily 
follow. 

As reviewed by Weiss and his co-workers, it is evident that penicillin V may allow 
higher blood levels but penicillin V may be bound to plasma protein and this would pre- 
vent the passage of the penicillin into the ocular tissues. 

The studies by Bleeker and Maas would suggest that this form of penicillin does pro- 
vide greater penetration into the ocular tissues. If this is confirmed by further studies by 
the same authors or others, penicillin V may become the agent of choice for oral adminis- 
tration for intraocular purposes. 

Clinical testing has been rather extensive in general medicine but here the studies have 
not been well controlled. Clinical testing in ophthalmology has been very limited with 
this agent and no conclusions can be drawn on the basis of the available data. Further 
work will have to be done with this compound before its exact position in ophthalmology 
can be determined. 

Irvine H. Leopotp 
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CORNEAL COMPLICATION OF CHLOROQUINE (ARALEN) 
PHOSPHATE THERAPY* 


Rospert W. ZELLER AND DONALD DEERING 


Department of Ophthalmology, University of Oregon Medical School, 
Portland, Oregon 


J. A.M. A., 1958, 168: 2263-2264 


Alteration of the corneal epithelium causing blurred vision occurred in 10 
patients taking chloroquine (Aralen) phosphate, which is currently used for a 
variety of diseases including malaria, lupus erythematosus, arthritis and in- 
festation with intestinal parasites. Chloroquine has a low incidence of toxicity. 
However, the corneal changes resulting in some patients taking the drug lead to 
symptoms (halos around lights and blurred vision) suggestive of glaucoma. The 
change in the corneal epithelium varied from diffuse discrete white depositions 
to yellowish discrete dots grouped at the level of the epithelium and Bowman’s 
membrane. The configuration of the depositions was diffuse in some cases, but 
most were linear. The maximal involvement was usually in the central portion 
of the cornea, with the area just below the pupil showing the greatest concen- 
tration. 

Some of the patients did not have any complaints about their vision; however, 
four sought ophthalmologic help because they saw halos around lights at night. 
The change involved is a slight one and careful examination with the biomicro- 
scope (slit lamp) is necessary to see the alteration in the cornea. When the 
disease is further advanced it is quite easy to see the pigment deposits. Reduction 
of visual acuity was not seen even though patients complained of blurring of their 
vision. In some cases the granular appearing deposits became quite dense and 
assumed a more or less yellowish appearance. The density of the opacification of 
the cornea does not seem to be definitely related to the amount of drug taken. 

The corneal abnormalities regressed when the drug therapy was stopped, 
after about two to four months. In one of the 22 patients exhibiting the same 
corneal changes described by Hobbs and Calnan (Lancet, 1958, 1: 1207) the visual 
acuity continued to decrease even after therapy was stopped. 

Corneal changes of a different nature have been reported in patients taking 
quinacrine (Atabrine) hydrochloride which is chemically related to chloroquine. 
Yellow staining of the conjunctiva and cornea occurred in workers in contact 
with quinacrine dust in a factory. None of the edematous changes nor conjunc- 
tival involvements or blue halos as seen by these quinacrine workers were ob- 
served in the present series. 

There is evidence that chloroquine is widely stored in the structures of the 
body. In two of the most severely involved cases of the present group the patients 


* Dr. Leopold’s comment on this article is included with the comment on the article by 
Calkins which follows. 
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appeared to have a faint fluorescence of the involved cornea when exposed to the 
Wood’s light (ultraviolet). This possibly indicates that it is the drug itself which 
is deposited in the corneal epithelium because the drug does fluoresce. It seems 
possible that chloroquine is stored in the lens epithelium. 

The symptom of halos around lights might lead to a mistaken diagnosis of 
glaucoma. 


CORNEAL EPITHELIAL CHANGES OCCURRING DURING 
CHLOROQUINE (ARALEN) THERAPY 


Larry L. CALKINS 
University of Kansas Medical Center, Kansas City, Kansas 


A. M. A. Arch. Ophth., 1958, 60: 981-988 


The occurrence of visual complaints coincident with the therapeutic use of 
chloroquine for a variety of clinical entities has been repeatedly reported since 
1948. 

Seven clinical cases of bilateral corneal epithelial change associated with the 
therapeutic use of chloroquine (Aralen) were studied. Some type of visual 
impairment, always bilateral, was present in all cases. This varied from the 
complaint of ‘‘a film over the eye,” and “a haze over the eyes,” to a “glare in 
the sunlight”? making sunglasses mandatory and “halos and rings around lights.” 
Though the central visual acuity was not materially affected when tested indoors, 
the principal complaint had to do with a fuzziness about objects observed in 
bright light and a dispersal of lights at night (halos). 

The drug was administered in varying dosage, with those who received a 
slightly higher dose developing symptoms and signs earlier. Those receiving 
250 mg. three to four times a day developed halos and had demonstrable corneal 
epithelial deposits in four to six weeks, while those given a smaller dose had 
symptoms and signs after a longer interval. In some, but not all, cases, chloro- 
quine was the only drug in use. 

Examination showed diffuse haziness of the epithelial and possibly subepithelial 
area of each cornea of every patient. In some, where the change was more ad- 
vanced, there were local increases in density, forming curvilinear spokes with 
the apex at the center and resembling a rare dystrophic change, vercillate 
dystrophy (Fleischer). The stroma was not involved in the cases under exami- 
nation. There was no other evidence of ocular disease, except in a patient re- 
ceiving the drug for the treatment of iritis. The biomicroscope is necessary for 
early identification of corneal changes; advanced cases can be seen macro- 
scopically. 

All patients have either markedly improved or have become completely free 
of symptoms upon discontinuing the chloroquine. One patient, who has con- 
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tinued to take the drug, has shown an increase in subjective complaints and a 
definite increase in objective corneal change. The corneal change described here 
is similar to changes previously described in the cornea of patients receiving 
quinecrine (Atabrine). 

Because of the obvious widespread clinical value of chloroquine in a variety 
of disease entities, there is no desire to cause undue alarm in its use in accepted 
dosage. It is the intent of the publication of these findings, which have been 
carefully checked, to encourage the specific search for the corneal change in 
patients receiving the drug and the identification of the substance in the cornea, 
in order that methods of controlling the corneal change may be developed while 
the patient continues the use of this important therapeutic agent. 

The nature of the clinical entity for which the drug was administered is ap- 
parently not a contributing factor, since several diagnoses are represented in 
the cases reviewed. Currently, studies are under way to determine, if possible, 
the nature of the corneal deposits or epithelial change. Correlated series of 
patients from the same clinic receiving chloroquine and other medications are 
to be evaluated biomicroscopically and with regard to other ocular functions. 
Hepatic function studies will be obtained from patients before and after the insti- 
tution of therapy. 


Comment: Zeller and Deering have added 10 cases and Calkins has added 7 cases of 
corneal opacification associated with therapeutic use of chloroquine (Aralen) to those 
which have already been reported by Hobbs and Calnan as discussed in the Survey or 
OPHTHALMOLOGY, 1958, 3: 536. All these authors are in agreement that the principal 
complaint had to do with the development of fuzziness about objects observed in bright 
light and the dispersal of lights at night giving the ocular phenomena of halos; the 
epithelium and the subepithelial areas in each cornea are the chief portions involved and 
that the symptoms tend to disappear upon discontinuing the chloroquine. It may be that 
it is the drug itself which is deposited in the corneal epithelium and further studies will 
be required to determine whether it is deposited here and in the lens epithelium as well. 

Irvine H. Leopoip 


OPHTHALMIC USE OF NOVOBIOCIN* 


Tep Sure, Stantey A. Sroure AND WiLiiAM H. HAvENER 


Department of Ophthalmology, Ohio State University College of Medicine, Columbus 
Ohio 
J. A. M. A., 1959, 169: 580-582 


Novobiocin is a new antibiotic drug derived from cultures of Streptomyces 
niveus or Streptomyces spheroides. The majority of Gram-positive bacteria are 


* The novobiocin ointment used in this study was supplied as Albamycin ointment by 
Upjohn. 
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TABLE 1 
Sensitivity in Vitro of Ocular Strains of Bacteria to Novobiocin 
Susceptible Concentration, 
Organism Sealine 7” ae Susceptible 
100 30 5 
no no. % 

Staphylococcus 

Coagulase negative.......... 136 136 136 136 0 100 

Coagulase positive........... 89 89 89 89 0 100 
Diplococcus pneumoniae........ 5 5 5 5 0 100 
Hemolytic Streptococcus 

heir heen oe cee 10 10 10 10 0 100 

Re hts ms Seah ae 5 5 5 5 0 100 

I cp iccce nal wdiine brews 6 5 2 0 1 83 
Proteus vulgaris............... 5 3 1 0 2 67 
Aerobacter aerogenes............ 6 3 0 0 3 50 
Pseudomonas aeruginosa........ 13 0 0 0 13 0 























highly susceptible to this antibiotic drug, while Gram-negative organisms have a 
variable susceptibility. Bacterial cross-resistance to novobiocin is not known to 
exist. Sery and co-workers (A.M.A. Arch. Ophth., 1957, 57: 100) concluded from 
animal experiments that novobiocin is a useful antibiotic for treating ocular 
infections involving sensitive bacteria, and clinically, it has been used effectively 
against infections, particularly those caused by susceptible staphylococci. 

The present study was undertaken to determine the susceptibility to novo- 
biocin of various bacteria isolated from external ocular infections and to deter- 
mine the effectiveness of novobiocin ointment in the treatment of such infections. 
The sensitivity of 270 strains of bacteria isolated from 264 patients with external 
eye infections was tested against novobiocin. With use of strict aseptic tech- 
niques, cultures were taken from the lower cul-de-sac of patients having such 
infections as conjunctivitis, blepharitis, dacryocystitis, corneal ulcer or socket 
infection. 

Table 1 shows the novobiocin sensitivity of various bacteria isolated from 
bacterial infections of the eye. The Gram-positive cocci were extremely sensitive 
to novobiocin. All of the 225 strains of staphylococci were susceptible to this 
drug. On the other hand, the Gram-negative rods showed a variable sensitivity. 
It is important to note that novobiocin was completely inactive against the 13 
strains of Pseudomonas aeruginosa and only three of the five strains of Proteus 
vulgaris were sensitive to this drug. 

A total of 30 patients with various clinical types of external ocular infection 
were treated with an ointment containing a 1 per cent concentration of novo- 
biocin given every 3 hours during the day. These infections included 23 cases 
of acute conjunctivitis, 5 of chronic blepharitis, and 2 of marginal keratitis. 
Eye cultures were obtained prior to treatment. Bacterial isolates consisted of 
staphylococci (both coagulase-negative and coagulase-positive) and streptococci, 
all strains sensitive to novobiocin in vitro. Clinical cure resulted in all but 2 
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TABLE 2 


Antibiotic Sensitivity of Staphylococcic Strains Isolated from 115 Patients with Primary and 
Secondary Conjunctivitis 














Drug Dosage Susceptible 
% 
Nitrofurazone (Furacin)..................--: 10 mg. 100.0 
IN oc cptccewbiwcdtnnes cdasiosaseced 20 units 86.8 
EE ee ee ee eee 60 ug. 78.2 
Chlortetracycline (Aureomycin)............. 60 ug. 76.4 
IN cv ccosicccdenuccnenceases 60 ug. 72.6 
Oxytetracycline (Terramycin)............... 60 ug. 67.9 
ot Paced cies eh hee 60 ug. 64.8 
pO re 100 ug. 63.4 
NS oor ara an hes taaeene sine wake MER OD 10 units 62.6 
NIG So has cveencsaakekanke ewenied 10 wg. 56.3 
Se cuvaccenswvaonas Conusrerans 30 ug. 7.5 





patients after the use of the drug. In one instance the conjunctivitis was due to 
Candida, and in the other it was probably of viral etiology. Only 1 patient 
developed contact dermatitis after the use of novobiocin. This, however, quickly 
subsided after the discontinuance of the drug therapy. 

The selection of an antibiotic for use in treatment of eye infections should be 
guided by a number of factors. Most important, the severity of infection should 
be classified as “major” or “minor.” A major infection is one which threatens 
sight (e.g., corneal ulcer), threatens life (e.g., orbital cellulitis) or may disfigure 
cosmetically (e.g., eyelid cellulitis). Obviously, major infections warrant the 
most vigorous and prompt therapy and justify the expense of laboratory studies 
such as Gram’s stain, cultures and sensitivity determinations. In these cases 
antibiotic therapy is begun immediately, before culture reports; however, Gram’s 
stain should be done promptly for guidance in antibiotic selection. At present 
one of the good indications for ocular use of novobiocin is major eye infection 
caused by a Gram-positive organism. Topical and systemic routes of adminis- 
tration should be used simultaneously. The importance of Gram’s stain is under- 
scored by the fact that novobiocin is almost completely ineffective against Ps. 
aeruginosa, a common and virulent Gram-negative organism. 

Minor infection includes the common, superficial eye infections, such as 
blepharitis, conjunctivitis and sty. Since these minor eye infections are rela- 
tively harmless and are ordinarily adequately treated by thoughtfully chosen 
antibacterial drugs, the expense and bother of culture and sensitivity studies are 
clearly unwarranted, except in unusually persistent and stubborn infections. The 
authors do not believe that novobiocin should be used routinely in therapy of 
minor eye infections. 

The known percentage of resistant bacterial strains and the incidence of 
different bacteria as the cause of ocular infection must be taken into account 
in the selection of an antibiotic. Table 2 lists the percentage of staphylococcic 
strains, isolated from patients with eye diseases, which were susceptible to the 
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specified antibiotic. It is evident that many strains of staphylococcus were re- 
sistant to these antibiotics. Since it has been demonstrated that these organisms 
will develop resistance to novobiocin, as well as to other antibiotics, the authors 
believe that the systemically usable drugs, such as novobiocin, chlortetracycline 
(Aureomycin) and oxytetracycline (Terramycin), should not be used promis- 
cuously for common, insignificant infections, to avoid development of the re- 
sistant strains. 

Not only will use of the drugs suitable for topical use only (nitrofurazone 
(Furacin), sulfacetamide, neomycin, bacitracin, polymyxin B and others) delay 
development of bacterial strains resistant to systemic drugs, but these topical 
drugs actually are more effective against staphylococci. This is because they are 
less frequently used, and, therefore, the bacterial resistance index is low. Another 
logical and effective step is the use of combinations of these topical antibiotics. 

Novobiocin is well tolerated in amounts of 0.5 gm. given every 6 hours. Rashes 
and other minor reactions are not infrequent, but otherwise, this antibiotic is 
relatively nontoxic. Combined therapy of novobiocin with penicillin or tetra- 
cycline is reported to have a synergistic effect against bacteria and to delay 
development of resistant strains. Topically applied to the conjunctiva, novobiocin 
is irritating in concentrations of 2.5 per cent or above. More than 1 or 2 mg. is 
not well tolerated on intraocular injections. It penetrates the uninjured eye 
poorly. 

In view of the fact that patients with improperly diagnosed and treated cases 
are occasionally seen clinically the need for accurate differential diagnosis should 
be emphasized. The red eye in acute glaucoma or acute iritis maybe mistaken for 
an infection, and the commonly encountered cases of allergic conjunctivitis will 
not, of course, respond to antibiotics. 


Comment: It does not seem advisable as suggested by these authors that antibiotics 
such as novobiocin be reserved for serious ocular infections as the agent can be quite 
helpful applied locally or when administered systemically in adequate dosage. In addition 
to novobiocin more recent and effective antibiotics include candimycin, ristocetin, olean- 
domycin and vancomycin. Candimycin resembles neomycin in its antibacterial spectrum. 
Oleandomycin is very similar to erythromycin, perhaps not quite as effective. Ristocetin 
is also essentially effective against Gram-positive organisms as is vancomycin. All of these 
agents penetrate poorly into the ocular tissues, but when given in massive doses in the 
presence of an inflamed eye and an altered blood aqueous barrier penetration can be ob- 
tained when large doses are administered systemically. These agents can be useful locally 
for ocular infections; all of them should be reserved for the serious infections. Promis- 
cuous use would allow the organisms to become resistant to these agents and they would 
lose their essential value. 

Irvine H. Leopotp 
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EXPERIMENTAL STUDIES OF LOCAL APPLICATION OF CORTISONE 
AND HYDROCORTISONE IN THE EYE 


U. DarpENNE anv K. R. Quint 


University Eye Clinic and Institute for Experimental Ophthalmology of 
the University, Bonn, Germany 


von Graefes Arch. Ophth., 1958, 160: 425-441 


The anti-inflammatory adrenal cortical hormones cortisone and hydrocortisone 
are therapeutically used almost exclusively in the form of hormone esters. As 
such, however, they are not effective and have to be split by steroid esterase first. 
Several tissues of the eye were examined as to their esterase activity. Hydro- 
cortisone acetate is hydrolyzed more slowly than cortisone acetate. Mintacol, 
Prostigmin, pilocarpine and Aristamid inhibit the liberation of the effective 
hormone alcohol in the tissues of the eye. Irgamid (Geigy) inhibits only in very 
high doses. Streptomycin, Albucid and Diamox did not exert any influence. 

A fermentative transformation of cortisone into hydrocortisone by corneal 
epithelium could not be observed in our experiments. The rate of reduction of 
cortisone and hydrocortisone by corneal epithelium and iris tissue by hydro- 
genation in the A-4-3-keto group. Hydrocortisone is reduced more slowly than 
cortisone. Studies of the recent derivatives of the adrenal cortical hormones, such 
as fluorcortisone, prednisone and prednisolone esters are in progress. 

Weimar and Leopold (A.M.A. Arch. Ophth., 1954, 52: 769) injected cortisone 
and hydrocortisone subconjunctivally and observed quicker pentration into the 
aqueous humor in cortisone than in hydrocortisone. If a longer lasting effect is 
desired, however, hydrocortisone acetate appears preferable according to the 
results of our experiments. In a clinical comparison of various adrenal cortical 
hormones Gordon (American Lecture series 162) observed a prompt action of 
short duration when using free cortisone and a longer lasting effect of esterized 
cortisone. According to our experiments a combination of quickly hydrolyzable 
and slowly splitting esters is recommended, when a prompt-acting of long 
duration is desired. 


Comment: There have been a number of papers which have demonstrated a more rapid 
penetration of the alcohol than the acetate variety of steroids when locally applied. It 
has also been demonstrated that there is a difference in penetration between the various 
compounds such as cortisone, hydrocortisone, prednisone, prednisolone, triamcinolone, 
methyl prednisolone and dexamethazone. Although differences in penetration can be 
demonstrated, this cannot always be correlated with anti-inflammatory activity. For 
example, some of the most potent locally effective steroid derivatives such as 9-a-fluoro- 
hydrocortisone do not penetrate to a significantly greater degree than hydrocortisone 
whether it be the alcohol or free acetate variety that is tested. This agent is a more 
effective local anti-inflammatory agent than hydrocortisone when compared on a weight 
basis. It is quite possible that combinations such as suggested by Dardenne and Quint 
of the free alcohol and acetate varieties might allow more rapid penetration 
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and would allow more prolonged action as well. It may be that more attention will be 
paid to these factors of penetration and duration of action in the future, particularly as 
it is becoming apparent that increasing the anti-inflammatory potency of a steroid does 
not allow one to escape the undesirable side effects, especially when these agents have to 
be administered systemically. If we could find some way of obtaining adequate concen- 
trations of anti-inflammatory steroid in the posterior segment of the globe by local ad- 
ninistration, the ophthalmologist might thereby be freed of the dangers associated with 
systemic administration of steroids over long periods of time. Studies such as Dardenne 
and Quint’s are, therefore, worth while and they do plan to continue them. 
Irvine H. LEopoLp 


BENZOCAINE-URETHANE SOLUTION IN OPHTHALMOLOGY 
P. A. GRAHAM 
Department of Ophthalmology, Manchester University, Manchester, England 


Brit. J. Ophth., 1958, 42: 589-594 


Blepharospasm, whether due to reflex irritation, habit or disease of the 
central nervous system, presents a constantly recurring problem to the ophthal- 


mologist. In certain types of this condition where the cause is intractable and 
no resolution is to be expected, it is sometimes possible to relieve the spasm by 
the injection of alcohol, either into the orbicularis or into the facial nerve behind 
the mandible. Both these procedures, however, may produce a permanent impair- 
ment of function and are, therefore, undesirable in the treatment of a blepharo- 
spasm which is due to temporary reflex irritation. Logically the ideal treatment 
of this type of blepharospasm is that of the source of irritation. Constant 
blepharospasm makes adequate examination and local treatment more difficult, 
and is frequently responsible for a vicious circle of congestion and further ir- 
ritation which delays resolution even in the face of suitable treatment. It seems 
that there is place in the treatment of such conditions for an agent capable 
of producing an impairment of conduction in the 7th nerve of longer duration 
than the commonly used preparations, but which permits a return to normal 
function after a period of weeks during which treatment and examination may 
be carried out free from difficulties. Such a preparation can also be used in the 
treatment of chronic blepharospasm of unknown or intractable origin, and also 
as a retrobulbar injection in the case of intractable pain. In such instances its 
limited period of action is a disadvantage, and the use of alcohol for a permanent 
effect may be preferable. 

Various agents have been used for the induction of prolonged nerve block; 
some of them are oily preparations and difficult to handle, requiring warming and 
the use of large-bore needles. The use of a benzocaine (para-aminoethyl benzoate) 
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urethane solution for the induction of prolonged anesthesia was first reported 
by Rappaport (Acta med. orient., 1946, 5: 115) and Spira (Acta med. orient., 
1946, 5: 117). This solution depends for its action on the property of urethane in 
preventing crystallization of a saturated solution of benzocaine within certain 
limits of concentration. On dilution by tissue fluids, however, crystalline benzo- 
caine is deposited in the tissues, giving rise to a depot the action of which, though 
localized, persists over a prolonged period. 

This solution is stable, is easily prepared in a hospital dispensary, and has no 
serious side effects in the dosage used, even if accidental intravenous injection 
should occur. Being of low viscosity, it is easily injected through the finest 
needle. In theory dry sterilized needles have been recommended to prevent 
blockage, but in practice it has been found that boiling is satisfactory if the needle 
is rinsed rapidly with the solution before use. 

Crystalline benzocaine is added to a 40 per cent solution of urethane in distilled 
water in the proportion of 2 per cent; gentle heat is used to dissolve the benzo- 
caine. After standing for 24 hours the solution is filtered and sterilized by auto- 
claving. 

Injection of the solution around the upper branches of the facial nerve as they 
cross the neck of the mandible has been found more satisfactory than the van 
Lindt method, which requires rather more solution and is not so effective, since 
the very localized action may result in some fibers remaining unaffected. As the 
solution causes some pain immediately after injection, 1.5 to 2 ml. of procaine 
is injected as a preliminary procedure. Care is taken to insert the needle right 
down to the periosteum. Normally it has been found that three depots of 0.5 ml. 
each are sufficient. After injection, the area is massaged for about 30 seconds. 
There is often a complete facial paralysis immediately after the injection, but 
this wears off rapidly as a rule, though a thoroughly effective block inevitably 
results in some paresis of the lower facial muscles. 

A consecutive series of 26 facial blocks gave subjective good results in 21, 
and objective good results in 15 cases. The effect on the causal condition is more 
difficult to assess. The relief of congestion and increased efficiency of local treat- 
ment may speed resolution in, for instance, active keratitis. In most cases this is 
the most that can be claimed for the method. 

The solution was also used as a retrobulbar injection in cases of painful blind 
eye which could safely be treated without enucleation. In 3 of these 9 cases there 
was considerable local reaction to the injection, with some chemosis and prop- 
tosis, which subsided after a few days. Of 8 cases so treated, 5 obtained relief, and 
have been followed up for periods of up to 10 months without recurrence. The 
limited duration of action may be a drawback in the use of this method for 
the relief of chronic pain; alcohol probably is superior. It is, however, worth-while 
to note that the effect of succeeding injections has been found to be progressively 
longer in duration. The question of superiority or otherwise over alcohol on a 
long-term basis remains to be settled. 

In 1 of the cases treated by retrobulbar injection no relief at all resulted. 
Two eyes were enucleated for recurrence of pain after 1 month, and in 1 case 
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there was slight improvement but there was residual pain in the second division 
of the 5th nerve. The origin of the pain in this last case was obscure. 


Comment: The management of blepharospasm can be quite vexing. Many of these 
patients fail to respond to local anesthetic injected in a van Lindt fashion or by blocking 
the 7th nerve at other positions either with Novocain or with alcohol. It may be helpful 
in those patients where the cause of the condition cannot be eradicated to try one of these 
long-acting anesthetics such as benzoaine-urethane solution. In the series reported here 
there were no cases of blepharospasm on an hysteria basis; all of them were secondary to 
either keratitis, absolute glaucoma, uveitis or dislocated lens. It would be interesting to 
determine whether this technique would have any advantage over shorter-acting anes- 
thetic preparations for this purpose. 

Irvine H. LEoPoLD 





DIAGNOSIS 


THE SPECIFICITY OF THE TOXOPLASMA DYE-TEST WITH SURVEY 
DATA ON THE LOCAL (NEW HAVEN) AREA 


Davip WEINMAN AND ANNE H. CHANDLER 


Department of Microbiology, Yale University School of Medicine, 
New Haven, Connecticut 


Yale J. Biol. & Med., 1958, 31: 74-79 


Present interest in toxoplasmosis derives not only from the clinic, pathologic, 
and therapeutic problems presented, but also from its currently accepted status 
as one of the very common infections of man. The dye-test, introduced in 1948 
(Sabin et al., Science, 1948, 108: 660), has been used by investigators in popu- 
lation surveys and in research, as well as for diagnostic purposes. After the 
customary testing accorded all new diagnostic methods, it was found of world- 
wide serviceability and has come to be considered reliable, reproducible and 
specific. 

Recently, however, cross-reactions with sera from infection with other Pro- 
tozoa were reported. Accordingly, the claim of nonspecificity with Trichomonas 
vaginalis, a widespread human parasite, required evaluation for, if valid, the 
Toxoplasma dye-test would either have to be regarded as of limited diagnostic 
utility or would have to be complicated by additional procedures in an effort to 
restore specificity. 

In the New Haven area, 21.3 per cent of the normal, healthy adult population 
has given evidence of contact, past or present, with Toxoplasma. In the same 
area, 32 adult women infected with 7’. vaginalis gave a 21.8 per cent rate utilizing 
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the same method, technique and criteria. The incidence of Toxoplasma dye- 
tests at a titer of 1:64 or above was 17.1 per cent in a group of normal female 
blood donors in the same age group as the women infected by Trichomonas, 
These differences between normal women and women infected by Trichomonas 
are not considered significant (P = 0.6), and the investigation as a whole gives 
no support to the view that 7’. vaginalis causes false positive reactions in the 
Toxoplasma dye-test at titers of 1:64 or above. 

A total of 88 normal individuals were tested; these included individuals of both 
sexes above the age of 21. Eighteen per cent of these titered 1:64 or above in the 
dye-test, a figure which may be taken to indicate the normal prevalence of titers at 
this level in adults of the New Haven area. This rate does not fall outside the 
expected findings for American urban populations. Only approximate compari- 
sons can be made with American cities since surveys by others include children 
and adolescents. Very probably other cities have both higher and lower infection 
rates. In essence, within the New Haven area, ample opportunity for Toxoplasma 
infection exists, and the results recorded are not exceptional. In the group of 88 
normal individuals, 75 were aged 21 to 45, of which 21.3 per cent titered 1:64 or 
above. Twenty-five per cent of the 40 men titered 1:64 or above. Only 17.1 per 
cent of the women gave the same titer, and it would be expected, from other 
studies, that at least 5 to 10 per cent of these women would be infected with T. 
vaginalis. The difference between the sexes is not statistically significant (P = 
0.4) and the failure of women to predominate is not in harmony with a view 
holding that female trichomoniasis is a source of false positive reactions in the 
Toxoplasma dye-test. 

In the group of 32 Trichomonas positive women it was seen that at high titers 
the curve approximates the distribution curves for the other groups, and thus 
does not indicate any predominance of high-titered sera in the Trichomonas 
group. 

Since critical investigations by others also indicate no cross-reactivity between 
Toxoplasma and Trichomonas there is no present reason to believe that any such 
relation does in fact exist. One other recent paper, seen by the authors after 
presentation of this article for publication, states that there is no difference in 
the frequency of positive dye tests in women who are infected with Trichomonas 
and those who are not (Piekarski e¢ al., Ztschr. Tropenmed. u. Parasitol., 1957, 
8: 356). 

The local incidence rates for Toxoplasmosis are consistent with values reported 
for certain other American cities. The reasons for the low case report rate remain 
to be determined. 

If T. vaginalis per se provokes a positive Toxoplasma dye-test, then the sera 
of more persons infected with this organism should be found to have “significant 
titers” than sera obtained from the general population, or the Trichomonas sera 
should show a preponderance of very high titers, or both distributions should 
occur. 


Comment: Since the introduction of the dye-test in 1948, most investigators in the field 
of toxoplasmosis have used it freely in population surveys, in research work, and in con- 
junction with the complement fixation test, as an aid to clinical diagnosis. 





CLINICAL PRACTICE 485 


Recently, however, this specificity has been questioned. Cross-reactions were reported 
with sera from persons or animals infected with other Protozoa: Trichomonas vaginalis, 
Trypanosoma cruzi and Sarcocystis tenella. T. vaginalis is geographically wide-spread and 
acommon human parasite. The degree of cross-reactivity reported for T'.. vaginalis was 
extremely high; titers considered significant were obtained in 64 per cent of infected 
women and in 100 per cent of inoculated animals. 

This report concerns an evaluation made by comparing dye-test titers obtained from 
Trichomonas carriers with titers from other population groups. 

The group of 88 normal individuals consisted chiefly of volunteer blood donors previ- 
ously screened by the usual blood bank interrogation. In addition, 15 volunteers who 
were not donors contributed blood for this study; 3 had laboratory contact with Tox- 
oplasma; none gave titers above 1:1. 

The Trichomonas group consisted of 32 females, patients of the Department of Gyne- 
cology and Obstetrics of the Grace-New Haven Hospital. Diagnosis of infection was es- 
stablished by culture of vaginal and/or cervical secretions. 

The methylene-blue dye test was performed in the manner described by Feldman. All 
test sera were inactivated. No serum employed as a source of accessory factor was used 
without preliminary trial indicating 90 per cent or more of toxoplasmata retained normal 
staining affinity for methylene blue after treatment with accessory factor. Saline, anti- 
body, antigen and accessory controls were routinely included. 

In interpretation, a titer of 1:64 was used as an indication of past cr present contact 
with Toxoplasma. 

RESULTS 
1. Normal Population 


Of 88 individuals tested, all above age 21 and of both sexes, 18 per cent titered 1:64 
or above. This figure may be taken to indicate the normal prevalence of titers at this 
level inadults of the New Haven area. This rate does not fall outside the expected findings 
for American urban populations. In the above group, 75 were aged 21 to 45 of which 21.3 
per cent titered 1:64 or above; 25 per cent of the males (40 in study) titered 1:64 or above. 
Only 17.1 per cent of the females gave the same titer. The difference between sexes is not 
statistically significant (P = 0.4) and the failure for women to predominate does not 
support the assumption that female trichomoniasis is a source of false positive reactions 
in Toxoplasma dye-testing. 

2. Trichomonas Positive Females 

The 32 women (ages 21 to 45) showed titers of 1:64 or above in 21.8 per cent. At high 
titers this approximates the distribution curves for other groups. 

The differences between normal and Trichomonas infected females are not considered 
significant (P = 0.6). 

Michalzik reported that 64 per cent of 50 women with T. vaginalis gave dye-test titers 
of 1:25 or higher. The discrepancies in the results obtained by others is striking; had 
Michalzik provided a group of controls whose titers were determined by the same person- 
nel using the same techniques, an explanation might be available. 

Awad reported that rabbits and mice inoculated with bacteria-free T. vaginalis all 
subsequently yielded sera reacting in the Toxoplasma dye test at high titers. Borgen and 
Bjérnstad repeated the mouse work and all 10 mice reacted negatively. 

The results of this paper do not confirm the previous report of nonspecificity of the 
Toxoplasma dye test, and show no evidence for cross reaction between Toxoplasma and 
Trichomonas. 

Irvine H. LEorotp 
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EXTERNAL DISEASES 


STATISTICAL STUDIES OF HERPETIC DISEASES OF THE CORNEA 
DURING THREE DECADES, 1926-1955 


H. ScHenK anp E. HumMMER 
First Ophthalmological Clinic of the University, Vienna, Austria 


von Graefes Arch. Ophth., 1958, 160: 368-377 


The impression was received that the number of herpetic diseases of the eye 
are on the increase. In order to test this impression, the case histories of the 
years 1926 to 1955 were revised and the results are presented herewith. 

The following manifestations were registered as herpetic diseases of the 
cornea: 

1. Herpetic keratitis (The cases showing invasion of the epithelium were 
included in this group.) 

2. Keratitis stellata 

3. Dendritic keratitis 

4. Keratitis disciformis 

5. Herpes infectus 

The herpetic genesis of recurrent erosions was considered as established only 
when it could be proved by animal experiment. Only hospitalized cases were 
included in the tabulation, when they had been admitted to the clinic because 
of herpes simplex or herpes zoster. Ambulatory patients were excluded since 
there are no complete records for them for the period of 1926 to 1945. Herpetic 
diseases of the margin of the lid, of the conjunctiva and the iris were excluded 
since in only part of them the diagnosis had been tested by animal experiments. 

Herpes simplex of both eyes was observed in 10 cases during the period of 30 
years, that is 1.9 per cent of all cases of herpes. In 8 of the patients both eyes 
were attacked simultaneously, in two cases there was a time interval. During 
the first decade there were 9 recidivations, in 2 cases there were repeated re- 
currences; during the second decade there were 9 recurrences; during the third 
decade there were 45 single and 18 repeated recidivations. There was no recidi- 
vation of herpes zoster in the 30-year period. 

The age of the patients of the herpex simplex group was considerably higher 
during the last decade, as compared with former years. While from 1926 to 1945 
the majority of patients was in the 20 to 50 years group, from 1946 to 1955 the 
majority was between 30 and 70 years old, that is at least 10 years older. 

The incidence of herpex simplex was increased from January to April in all 
three decades, and slightly increased in the fall. The incidence of herpes zoster 
appeared to be independent of the seasons. 

The present study confirms the observation that herpes of the cornea occurred 
more frequently during the last decade than in the two preceding ones. Aside 
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TABLE 1 
Distribution of Herpetic Eye Diseases in the Period of 1926-1955 





Herpes simplex Herpes zoster 





Decade Of these Of these 








Female Male Female 





1926-1935 
1936-1945 
1946-1955 


80 40 8 2 6 
82 35 13 7 6 
158 113 33 15 18 











} 
| No. of cases 
| 
| 











508 320 188 54 24 30 





from a numerical increase there were more frequent recidivations and occurrence 
of keratitis disciformis. The sudden increase of herpes cases from 1946 to 1948 
isespecially striking, but the level continued to be above average in the following 
years. It is noticeable that this period marks the beginning of treatment by 
antibiotics. Compared with the remarkably favorable therapeutic results with 
antibiotics in bacterial diseases of the eye, antibiotic therapy of herpes and of 
all virus diseases of the eye has been of questionable value. It might be that the 
decrease of bacterial diseases of the eye has facilitated infection of the eye by 
the herpes virus. This has resulted in an increase of herpetic diseases of the eye. 

In all 54 cases of herpes zoster hospitalized at the clinic, a disease of the cornea 
could be stated. Besides, in 45 cases the iris was involved and paresis of the 
oculomotorius was found in one instance. No complications of the sclera and of 
the optic nerve were observed in that period. 


Comment: This analysis by Drs. Schenk and Hummer is consistent with the general 
impression that there has been a definite increase in herpetic eye diseases during the last 
decade. Apparently the onset of increase in their clinic started about 1946 and it may 
very well be true that this increase in severity is related to the widespread use of anti- 
biotics and later of steroids. Unfortunately, their break-down of cases does not allow for 
the separation of the antibiotic era from the steroid era. It may prove that the steroid 
era has added greatly to the cases we are seeing today but it is important to realize that 
the antibiotics also may be an aggravating if not a precipitating factor. Certainly this has 
become one of our major therapeutic problems in ophthalmology. 

Irvine H. LEoroip 
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PUPIL 
ACCOMMODATION IN THE HOLMES-ADIE SYNDROME 


G. F. M. Russe.u 
J. Neurosurg. Psychiat., 1958, 21: 290-296 


The typical Holmes-Adie syndrome is characterized by (1) a large pupil, with 
apparent loss of the reaction to light and slow constriction and relaxation in 
response to near and distant vision, and (2) partial loss of the tendon reflexes, 
In addition, disturbances of accommodation have been described in the literature, 
The paper deals with a detailed study of accommodation in 15 patients in whom 
the Holmes-Adie pupillary syndrome had existed for 14 months or longer. 


METHODS 


The patients’ pupils were measured with the Haab pupillometer (a white card 
with series of black circles of graded size, from 1 to 10 mm., for comparison 
with the patient’s pupil). Accommodation was studied more elaborately: (1) The 
range of accommodation was measured by determining the differences in refraction 
of the eye caused by accommodating from distant to near vision. For this purpose, 
a coincidence optometer was used. (2) The change in accommodation caused by 
conjunctival instillation of 2 drops of a 1 per cent solution of pilocarpine nitrate 
was measured with the coincidence optometer. (3) The patient was asked to 
shift his gaze suddenly from a far object to a Jaeger test card held in his hand, 
and the time that elapsed until he could see the print clearly was measured with 
a stop watch. The same tests were done on normal control subjects, whereby each 
patient and his control subject were matched in age. 


RESULTS 


The range of accommodation was found to be only slightly reduced in the 
Holmes-Adie group, compared to the normal group. In contrast, accommodation 
was delayed for 13 out of 16 eyes examined. While there is no significant delay 
in the normal subject, the time lag varied between 3 and 13 seconds in the 
Holmes-Adie group. In addition, the patients showed a greater spasm of ac- 
commodation under the influence of pilocarpine than did the normal control group. 
When the effect of pilocarpine upon accommodation was compared to the degree 
of pupillary constriction caused by the drug, it was found that the sensitivity 
of the ciliary muscle tended to increase with that of the sphincter pupillae. 


DISCUSSION AND CONCLUSIONS 

It is known that the Holmes-Adie pupil has a definite evolution. There is often 
an early stage of internal ophthalmoplegia when the pupil is fixed both to light 
and to convergence. After an interval of weeks or months, the later ‘‘tonic” 
stage develops. The pupil reacts extensively, or even excessively, to near vision, 
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but the contraction is delayed and slow, the pupillary dilatation upon far vision 
is even slower. The present findings indicate that the disturbance of accommo- 
dation in the Holmes-Adie syndrome runs an analogous course. The ciliary 
muscle recovers its ability to contract within the normal range, but the reactions 
are slow and delayed. In addition, both the pupillary sphincter and the ciliary 
muscle become hypersensitive to pilocarpine. There is good evidence, therefore, 
for supposing that the abnormal processes affecting the pupil and accommodation 
are identical. 

Just as the tonic pupil is often preceded by a paralytic one, it is likely that the 
tonic (delayed) accommodation supervenes on a paralysis of accommodation. In 
many cases, close inquiry will elicit the history of a forgotten episode of blurred 
vision. The development of subjective complaints depends on how much the 
patient relies on his power of accommodation. While myopic or middle-aged sub- 
jects may not become aware of abnormal accommodation, a young, hypermetropic 
or astigmatic patient will complain of blurred vision. 

The probable mechanism of the tonic responses is discussed. The development 
of paralysis of the pupil and of accommodation, with subsequent hypersensitivity 
to parasympathicomimetic drugs, places the site of the lesion along the para- 
sympathetic pathway between the third nerve nucleus and the short ciliary 
nerve endings. It remains uncertain whether the pre- or the postganglionic nerves 
are primarily affected, but clinical evidence, such as the tonic pupil developing 
after orbital injuries and tumors, points to the ciliary ganglion or the short 
ciliary nerves as the site of the lesion. According to Scheie (1940'), the tonic 
reaction is due to surviving parasympathetic fibers releasing acetylcholine which 
diffuses to neighboring denervated, and therefore sensitized, muscle fibers. 

There remain many gaps in our knowledge. Experimental work shows that 
hypersensitivity of the denervated iris develops within a few hours, whereas 
weeks or months must elapse before the tonic reaction is observed after an 
internal ophthalmoplegia in the human. In one patient observed by the author, 
the tonic reaction of the pupil became manifest only about 3 months after in- 
creased sensitivity to pilocarpine had been detected. 

An explanation is suggested by the work of Murray and Thompson (1957?). 
They showed that recovery of function after partial sympathectomy in cats 
depends not on hypersensitivity, but on collateral sprouting of the surviving 
sympathetic fibers. By the end of 4 to 8 weeks, the sprouts form new synapses 
with the denervated ganglion or effector cells. The phenomenon has not been 
demonstrated yet in the parasympathetic system, but if it were, it would account 
for the delay in recovery of pupillary constriction and of accommodation. The 
tonic reaction would, therefore, result from the combined sequels to a para- 
sympathetic lesion—hypersensitivity of the effector cells and formation of new 
connections by sprouting. 


Comment: We fully agree with the author’s conclusions as to the probable mechanism 
of the tonic responses of both the pupil and accommodation in the Holmes-Adie syndrome. 
It should be noted that partial nerve regeneration has often been considered as a possible 
cause for the recovery of function which is found in experiments after ciliary ganglion- 


490 SURVEY OF OPHTHALMOLOGY 


ectomy (cf., for example, Anderson, 1904, 1905*; Neidle, 1950‘). The ciliary ganglion is 
notoriously variable, with individual as well as species differences. It may be divided and 
consist of a main ganglion and one or more accessory ganglia. One of its roots may be 
missing or additional roots may enter it from the third or the fifth nerve. Likewise, various 
numbers of short and of long postganglionic ciliary fibers may be found. It, therefore, ap- 
pears entirely possible that some of the ciliary cells may escape an injury and may re- 
establish connections with the effector cells in the iris sphincter and the ciliary muscle. 

Nerve regeneration would thus explain the slow recovery of the reactions. The phe- 
nomenon of collateral sprouting of autonomic nerve fibers described in the excellent papers 
by Murray and Thompson (1956?) would partly explain the great extent of the tonic 
reactions which follows the earlier paralytic stage in the Holmes-Adie syndrome. The 
greater than normal “paradoxical” extent and the slowness of the reactions are, however, 
more likely due to the development of cholinergic hypersensitivity of the denervated 
muscle fibers. Firstly, such hypersensitivity is proved to exist (Mecholyl-test of Scheie, 
1940"); secondly, the time-amplitude curve of the pupillary contraction to near vision in 
the Holmes-Adie syndrome shows exactly the same characteristics as the curve for “para- 
doxical” pupillary dilatation which develops after the destruction of the superior cervical 
ganglion (Lowenstein, 1956°). 

Two points remain to be considered: 

1. In the earlier “paralytic” stage of the Holmes-Adie syndrome, both pupillary con- 
traction to near vision and the pupillary light reflex are equally disturbed. It is as yet 
unexplained why the reaction to near vision should recover but not the reaction to light, 
and furthermore, why accommodation should be involved in some patients and remain 
normal in others. These questions could be answered by the assumption of either (a) a 
greater resistence to injury of the ciliary cells subserving accommodation and pupillary 
contraction to near vision, or (b) an arrangement of the cells within the ciliary ganglion 
which would render the cells for the light reflex more prone to injury than those serving 
accommodation and the pupillary reaction to near vision. 

2. It should be noted that moderate hypersensitivity to pilocarpine, eserine and mecho- 
lyl alone, without the development of the tonic responses to near vision, can be pro- 
duced by a third nerve lesion central to the ciliary ganglion (Anderson, 1902, 1903*; Neidle, 
1950‘), just as moderate hypersensitivity to adrenaline is produced by pre-ganglionic 
sympathetic damage. We, therefore, cannot establish the diagnosis of Adie’s syndrome, 
and assume a peripheral location of the lesion, in cases with a positive mecholy] test who 
fail to show the tonic near vision reactions. 
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SURGERY 


INTRA-OCULAR FOREIGN BODY 


Wa ter J. Levy 
Moorfields Eye Hospital, Johannesburg, Union of South Africa 
Brit. J. Ophth., 1958, 42: 610-616 


Of the 816 cases of intraocular foreign body admitted to Moorfields Hospital 
from 1946 to 1955, one-third (272) have been followed up for 3 to 10 years (aver- 
age 5 years) and are analyzed in this report. 

The anterior route was used in 171 cases and the posterior route in 63 cases 
for removing the foreign body. In 23 cases the eye had been excised and in 19 
the foreign body was retained. The anterior route achieved better results, al- 
though this must be balanced by the fact that in these cases the original injury 
was frequently less severe than in those that required removal by the posterior 
route. However, when the series of cases with localized lens opacities (a group in 
which the injury was somewhat similar in extent and was approached by both 
routes) is considered, the anterior route still shows a more favorable record; 88.6 
per cent of the anterior group achieved a visual acuity of 6/24 or better com- 
pared with 55.6 per cent of the posterior group. The over-all results of the long- 
term follow-up (56.5 per cent achieved a visual acuity of 6/18 or better, and 
only 52 eyes out of 816 were removed) compare very favorably with all the series 
reviewed and analyzed by Roper-Hall (Brit. J. Ophth., 1954, 38: 65). Sixty per 
cent recovered useful vision in the injured eye. This percentage may be higher in 
the total 816 cases as patients with satisfactory results tend to be lost from a 
long-term survey. 

Only 2 cases of a clear lens being damaged by the anterior route of removal 
are recorded. This figure may be a little low as peripheral lens change may be 
hidden from the observer’s view or a lens thought to be cataractous preopera- 
tively may in fact have been clear. 

An important point in the anterior route removal is that the pupil must be 
dilated to the maximum to prevent the foreign body from becoming enmeshed in 
iris tissue. Once the foreign body is in the anterior chamber it should not be 
drawn across the underlying lens. 

The stability of a localized opacity in the lens (49 cases) is noteworthy. It is 
emphasized here and in another as yet unpublished report of perforating injuries 
of the globe in the absence of intraocular body written by the present author. 
The prognosis in such cases is heartening when that in cases with total cataract 
is considered. The development of total cataract or gross damage to the lens 
offers a poor immediate prognosis, with only 10 per cent in all groups achieving 
visual acuity of 6/9. However, few patients needed an aphakic correction and 
only four wore contact lenses. The potential vision in the cataractous cases would 
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be very much better if all were operated on for their opacities. Thirty-two cases 
had opacities which could be cleared. The majority of these seem to be able to 
manage a moderately difficult precision job as efficiently as before, though the 
sight of the injured eye was very poor. 

Cataractous eyes predominate in the group of eyes excised, partly because of 
grosser injuries sustained, but also because of uveitis and irritability of the eye. 

In 34 cases of retained intraocular foreign body, 15 eyes were removed, only 1 
of which was developing siderosis. The patients who retained the injured eye 
showed the same trend in the long-term results as those who had had the foreign 
body removed. In two-thirds of the 15 eyes removed, infection or severe uveitis 
had occurred. It appears that a retained ferrous or nonmetalic intraocular foreign 
body may either remain almost intact and not affect the prognosis, or may be 
very irritating and so lead to the loss of the eye. 

The application of surface diathermy to the site of the removal of the foreign 
body through the sclera seems ineffective in preventing retinal attachment. 
Almost one-third of the cases in which the posterior route was used developed 
retinal detachment and only 3 of these had not had surface diathermy. 

The low incidence of severe infection (hypopyon occurred in only 24 cases in- 
cluding 15 eyes excised because of gross infection) is ascribed to the use of intense 
early antibiotic therapy. Iris prolapse was found not to indicate the absence of an 
intraocular foreign body. More than 10 per cent presented with a prolapse. 
Sympathetic ophthalmitis was not seen. Limbal wounds were found to have no 
bearing on the prognosis. 


Comment: This is a most interesting article, but in this reviewer’s opinion, the statistics 
do not prove that the anterior root is better than the posterior root for removal of an 
intraocular foreign body. No mention is made in this article as to how many of the foreign 
bodies were present in the anterior chamber originally and how many were present in the 
posterior chamber and brought forward into the anterior chamber by the giant magnet. 

The prognosis for retaining useful vision in patients with an intraocular foreign body 
depends upon several factors: 

1. The size of the foreign body 

2. The presence or absence of lens opacities 

3. The presence of other complicating factors such as vitreous hemorrhage or double 
perforation of the globe 

4. The presence or absence of infection 

5. The experience and skill of the surgeon 

There is no question that the enforcement of the safety goggle program in most in- 
dustries in this country today has reduced the incidents of intraocular foreign bodies. 
However, in small industries and in the week-end “do-it-yourself”? homeowners, intra- 
ocular foreign bodies are still a menace. There is no question that all foreign bodies an- 
terior to the ciliary body should be removed through the anterior root. The question arises 
as to whether foreign bodies in the posterior segment should be brought forward into the 
anterior segment or removed from the pars plana. The only way a true evaluation of the 
best method of removing the foreign bodies would be to pick alternate cases of foreign 
bodies of essentially the same size and remove one from the anterior segment and the 
next one from the posterior segment. One does not question the fact that small foreign 
bodies in the posterior segment with a maximum dilated pupil can be brought into the 
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anterior segment without damage to the lens. However, the smaller the foreign body, 
the more chance there is of it being enmeshed in the ciliary processes. In the reviewer’s 
opinion, foreign bodies in the posterior segment should be brought up to the pars plana 
with the magnet. When one has checked the location of the foreign body with the magnet 
and the Berman locater, a small vertical scratch incision is made through the sclera. Just 
before the choroid is exposed, a mattress suture is placed through the scleral lips. The 
position of the foreign body is rechecked with the Berman locater, and if it underlies the 
scleral incision, a parancentesis of the anterior chamber is performed to reduce the intra- 
ocular pressure. The final layers of the sclera are then cut, the tip of the magnet is applied 
to the wound, and the foreign body delivered with immediate closure of the scleral 
wound with the mattress suture. Using this method, there is minimal danger of loss of 
vitreous with small foreign bodies. With the experience gained in scleroplastic procedures 
for retinal detachment, this is no longer a formidable procedure. Light diathermy is then 
applied around the incision and the sclera prior to closing the conjunctiva. 

The fact that 88.6 per cent in one group and 55.6 per cent in the other group had 6/24 
or better vision speaks well for the surgery that was performed and for the improvement 
that has occurred over the past few years with the reduction of the incidents of severe 
infections. It is obvious from the above report that removal of nonmagnetic foreign bodies 
is still a major problem, unless they are present in the anterior segment and can be seen 
directly. The best treatment of intraocular foreign bodies is prevention, and it behooves 
every ophthalmologist to see that their patients wear some type of safety goggles when 
doing odd chores about the house or about their car. 


P. Ross McDonaLp 


SURGERY IN THE AGED 


A. D. MiGuior&E 
Arcadia 
J. Florida M. A., 1959, 46: 1022-1024 


The aged have increased in recent years, and their care has created special 
surgical problems. Those problems are unique and often difficult because in the 
aged it is the rule, rather than the exception, that several pathologic conditions 
are coexisting in the same patient. Undernourishment, often caused by organic 
changes in the brain, with reactive disinterest in food is a frequent problem. In 
the preparation of such patients for surgery, parenteral vitamins (B factors and 
ascorbic acid) rather than oral are indicated. Senile patients react somewhat like 
children under 10 years of age to certain preoperative sedative drugs as they are 
more sensitive to vagus stimulation. Morphine is not well tolerated and may 
cause respiratory depression. Scopolamine should be avoided in elderly patients 
as it tends to produce temporary confusion. Small doses of Demerol and atropine 
sulfate are the author’s preference for a preoperative sedative. 

Postoperative early ambulation reduces complications and speeds convales- 





494 SURVEY OF OPHTHALMOLOGY 


cence in the elderly patients. During his waking hours, deep breathing, leg and 
foot exercise should be performed every hour while the patient is in bed. Ambula- 
tion increases the activity of respiration, makes coughing easier and helps to dis. 
lodge mucus plugs, which cause atelectasis and bronchopneumonia. Senile 
patients often react to serious trauma with mental confusion. Careful nursing 
and small doses of the milder tranquilizing drugs postoperatively have been 
found most useful to prevent and treat this complication. 


ENTROPION IN HONG KONG 


JoHN CHt1ao-NAN CHANG 
Hong Kong (British), South East Asia 
Brit. J. Ophth., 1959, 43: 88-96 


Trachoma persists as a major scourge in the causation of blindness in the Far 
East. Of its many complications and sequelae, entropion is undoubtedly the 
commonest. 

The following is a report on 1252 cases of entropion seen in the Ophthalmic 
Department, Kowloon Hospital, and the Violet Peel Eye Centre, Hong Kong, 


from December 1, 1955, to October 25, 1956, and from September 1, 1954, to 
December 31, 1955, respectively. Among the total number of 2639 minor opera- 
tions performed in the two hospitals, 1252 were necessitated by entropion. This 
includes a small number of epiblepharons and spastic entropions which are re- 
ported together because the corrective procedures are similar. 

It is interesting to mention that trachoma is most endemic in Yuen Long, a 
rural town which is infested with flies. Of the 1252 cases of varying degrees of 
entropion operated upon, 77.2 per cent were women and 22.8 per cent were men, 
a ratio of 3.4 to 1. As to age incidence, entropion was seen most often in the 
fifth decade. There is practically no trachomatous entropion in the first decade 
of life, but some cases of epiblepharon were treated in that group. The 28 cases 
of spastic entropion which were included occurred chiefly in women over 50 
years of age. The incidence shows a steady rise starting at age 21, reaches its 
peak at 41 to 50, and declines slowly after age 60. As age advanced, there was a 
steady increase of women over men, 3:1 in the second decade, 4:1 in the third, 
6:1 in the fifth and 9:1 in the sixth decade and above. 


PATHOLOGY 


There are two main processes at work in trachoma: inflammation and cicatriza- 
tion. Cicatrization of the conjunctiva and the tarsal plate results in entropion. 
The development of an entropion depends on distortion of tarsus and contraction 
of the conjunctiva. The tarsus may contract vertically, resulting in lagophthalmos 
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TABLE 1 
Entropion Operations 





Method Percentage 





ees CHD CIEE TUNED 6. os oso cle ccd cacliecoscvcovewceaes 
Hotz 313 
Division of intermarginal strip (total and partial) 168 
Electrolysis 163 
Modified Green (lower lids) 125 
Wheeler’s tarsectomy 21 
Stallard 34 


Miscellaneous (Spencer-Watson, Machek-Blaskovicz, Duver- 
ger, Wheeler, excision of hair follicles) 95 


Unclassified . 52 3.8 





1,397 100.0 








or coloboma of the lids as well as entropion, or sideways, causing a bowl- or 
boat-like bulge. The contraction of the conjunctiva acts like a bowstring on the 
softened tarsus. When both are in the process of cicatrization, much deformation 
occurs, especially at the region of the sulcus subtarsalis, and this also causes the 
disappearance of the fornices. 

As an entropion forms, the posterior border of the lid margin flattens or dis- 
appears. Normally, the posterior border should be sharp, so that the inter- 
marginal strip and the conjunctival surface are at right angles. In early entropion, 
the posterior border becomes rounded by infiltration or comes into contact with 
the globe. At first, this disappearance or flattening occurs only in one portion of 
the lid margin. Trichiasis may be seen directly above the area where the posterior 
border is “rounded-off.” In time the whole posterior border becomes “rounded- 
off” and the whole lid margin turns in. This is followed by the disappearance or 
obliteration of the fornices, irritation and spasm of the orbicularis, lagophthal- 
mos, and finally total atrophy of the tarsal plate if the entropion is left untreated. 


OPERATION 
Division of Intermarginal Strip 


The division of intermarginal strip operation is aimed at broadening the inter- 
marginal strip and thus supporting the eyelashes away from the globe. It is a 
simple, time-saving, and yet effective method; it is easy to perform, produces 
hardly any bleeding, requires only one piece of gauze for dabbing, and can be per- 
formed single-handed without assistance. It creates an artificial upper palpebral 
furrow which serves a cosmetic purpose. However, there is one requirement: the 
intermarginal strip must be discernible. 

1. After local anesthesia the lid is everted with the fingers and three to five 
double-armed sutures (black silk or cotton) are inserted from the upper border of 
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the tarsus on the conjunctival surface, to appear in the skin surface about 2 mm. 
from the lid margin. 

2. The sutures are held together and a spatula is inserted, thus keeping the 
eyelid everted. 

3. An incision is made along the gray line about 2 to 3 mm. deep, through 
either half or the whole of the extent of the eyelid, depending on the location of 
the trichiasis. 

4. The sutures are tied on a thicker thread placed parallel to the lid margin, 
and the operation is completed. 

As the exits of the sutures are nearer to the lid margin than their entrances, 
tying them causes the incised wound to gape and remain open. When the stitches 
are removed on the 11th day, this gap is filled with well-epithelialized granulation 
tissue. The intermarginal strip is found to be broader than before and the irritat- 
ing eyelashes are again “‘supported”’ away from the globe. The operation can be 
completed within 5 minutes. 

Three approaches are possible in the correction of entropion: (1) from the 
skin, the conjunctival part not being touched (e.g., Hotz, Stallard, Machek- 
Blaskovicz); (2) from the conjunctival surface, both the conjunctival and tarsal 
plate being tackled (e.g., Modified Green, Wheeler’s tarsectomy); (3) at the lid 
margin in early or residual cases (e.g., division of intermarginal strip, electrolysis), 

Besides those listed, combined methods, e.g., Cuenod-Nataf’s, may also be 
used. The operation at the lid margin is the simplest of all. This is the approach 
to be attempted first, reserving the more radical operations to be done later if 
necessary. The skin-and-muscle operation is useless in cases of spastic entropion 
complicated with trachomatous cicatrization. 

Because follow-up is incomplete it is not possible to make a definite assessment 
of success or failure. In “Division of Intermarginal Strip,” 44 cases were followed 
up for from 1 to 9 months; among them, 38 cases were successful. In this group of 
successful cases, 4 had been operated on by the “partial” method, 7.e., the inci- 
sions were made directly “beneath” the area of trichiasis, not extending along 
the whole length of the lid. 


HEMORRHAGE INTO THE LENS 


A CoMPLICATION OF INTRAOCULAR SURGERY 


P. R. Stevens AND S. CHATTERJEE 


University Department of Ophthalmology, and Royal Eye Hospital, Manchester, 
England 


Brit. J. Ophth., 1959, 43: 42-45 


Hemorrhage into the crystalline lens as the solitary complication of an intra- 
ocular operation is an exceptional event, but the authors have recently observed 
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two such cases. Both patients were treated surgically for glaucoma and blood was 
seen in the lens shortly after operation. 

In the first case, a man aged 55 years, a shallow anterior chamber, a semi- 
dilated sluggish pupil, and a pathologically cupped optic disk were seen. The 
intraocular pressure was 45 mm. Hg Schiétz, and gonioscopy showed a narrow 
angle, open above and closed below. Pilocarpine failed to control the intraocular 
pressure; a filtration operation was performed, consisting of combined anterior 
flap sclerotomy, cyclodialysis and basal iris inclusion. There were apparently no 
operative complications. 

Case 2, a woman aged 67 years, was hospitalized with a subacute congestive 
attack of glaucoma in the right eye which was rapidly controlled by eserine and 
Diamox. Several years before, the patient had an iridectomy following a severe 
attack of acute congestive glaucoma in the left eye, and subsequently an iris 
inclusion was performed as the iridectomy had failed to control the ocular tension 
adequately. 

A peripheral iridectomy was performed 3 days after the congestive episode of 
the glaucoma in the right eye had subsided. The surgical approach was made ab 
erterno under the conjunctival flap with a von Graefe knife. The iris was grasped 
with forceps and a small piece abscised. Air was injected to reform the anterior 
chamber and eserine was instilled into the conjunctival sac. Convalescence was 
uneventful. Scattered traces of hyphema were recorded as being present on the 
anterior lens capsule in the center of the miotic pupil and this was held to account 
for the immediate low postoperative visual acuity. 

One month later the corrected visual acuity was still low and slit lamp examina- 
tion revealed a stippling of hemorrhage within the substance of the lens in several 
layers along its optical axis and not on the lens surface as was previously sup- 
posed. There was also a diffuse lens haze. The upper edge of the lens was found 
to be opaque, part of the capsule being covered by a small hemorrhage. There 
has been no change in the color or disposition of the intralental hemorrhage in 
the 7 months since the operation. 

Both patients had an apparently uneventful operation for the relief of glau- 
coma, in which a fistula was made at the iris root. In each case hemorrhage “‘on 
the surface of the lens’”’ was recorded soon after operation, but subsequent slit 
lamp examination revealed its true position. Otherwise convalescence was without 
incident. 

In case 1 the fundus reflex was lost on the 6th postoperative day when a large 
quantity of blood suddenly appeared in the lens without any attendant hyphema. 
The most likely explanation is hemorrhage from a localized area of granulation 
tissue which had formed around a small rupture in the upper capsule. Even so, 
it is remarkable that the blood could track down between the lens fibers with 
such apparent ease, although its passage would be facilitated if there were prior 
break-up of the fibers and by the formation of clefts between them. Surprising 
also is the absence of appreciable cataract change during the ensuing months. 
It must be assumed that the gap in the capsule has been sealed by organized 
fibrous tissue, the anterior face of which now fills the iridotomy. 

In case 2 there is a smaller quantity of blood within the lens. It is arranged as 
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a number of discrete clumps situated at various depths which may indicate 
different method of formation. The blood may have seeped down from the smal] 
hyphema which was observed on the upper surface of the lens through a small 
capsular rupture. The gradual increasing haziness of the lens suggests that the 
reparative process has been less effective. 

The lens is not equipped with any suitable mechanism for the removal of 
foreign material in bulk and very little clearing of the hemorrhage is to be ex. 
pected. 


Comment: The complication described by the authors is extremely rare, but once again 
demonstrates how unpredictable are the reactions of tissue to injury or hemorrhage. 

The assumption that there must have been some damage to the epithelium of the lens 
to permit this is undoubtedly correct, even though it was not demonstrable with the slit 
lamp. It is hard to explain why the lens capsule will sometimes heal when injured, leave 
a small localized opacity, and at other times there may be rapid loss of vision from pro- 
gressive clouding of the entire lens. 

The fact that the hemorrhage might not absorb because of its location in the lens is 
understandable, but the results of hemorrhage into the anterior chamber is unpredictable, 
Why does blood remain on the hyaloid or vitreous face for months or years? With severe 
anterior chamber hemorrhages why do we not get blood staining of the lens? Someday 
we may discover some substance which will have a specific action in hastening the ab- 
sorption of blood without reacting unfavorably in the anterior chamber or in the vitreous. 

P. Ross McDonatp 


CATARACT SURGERY 


Joaquin BARRAQUER AND J¢RN BoseEeRG-ANS 


Clinica Barraquer, Barcelona, Spain, and the Finsen Institute, Copenhagen, 
Denmark 


Brit. J. Ophth., 1959, 43: 69-77 


At the Barroquer Clinic a special chair with back rest and two arm supports, 
for the surgeon and assistants, formed in one piece is used. There are seats for 
the surgeon and assistants and a foot rest with spaces to receive the wheels of the 
stretcher table. 


ANESTHESIA 


The Barraquer Clinic starts sedation the evening before the operation, supple- 
mented on the morning of the operation, and enhanced just before with pethidine 
and curare. Local anesthesia of the cornea is further obtained with 2 per cent 
tetracaine solution and 4 per cent cocaine solution instilled into the eyes. Curari- 
zation gives a deeper and more permanent anterior chamber when this is opened 
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during the operation. It has not been generally used for cataract surgery at the 
Finsen Institute and this may probably be the reason for the more frequent 
oecurrence of keratitis in the cases treated there. In the Danish patients the 
sedation is reinforced with phenergan, barbiturates, chlorpromazine and pethi- 
dine, with immediate preoperative akinesia of the lids and local retrobulbar 
anesthesia. 

Local anesthesia of the cornea and conjunctiva with drops of 1 per cent 
tetracaine solution is supplemented with a percutaneous retrobulbar injection of 
1.5 ml. of a 2 per cent xylocaine-adrenaline solution, with hyaluronidase 2.5 
VRE per ml. and a local anesthesia of the conjunctiva at the superior rectus 
muscle. 


OPERATIVE TECHNIQUE 


At the Barraquer Clinic the assistant holds the lid retractors during the opera- 
tion, making it possible to alter the width of the aperture. At the Finsen Institute 
a modified Arruga blepharostat (Simonsen and Weel, Copenhagen) with a pin 
for fixing the suture of the rectus superior is used, and the eye is kept at a slightly 
downward-looking position. In this eyelid holder, a ring-screw is substituted for 
the usual nasal screw. The branch for the lower lid consists of a hollow tube with 
perforations in the part that rests in the lower fornix. Suction drainage secures 
the evacuation of fluid from the conjunctival sac during the operation, thus 
diminishing the risk of infection and preventing blood from being sucked into the 
anterior chamber. The eye is further fixed with a Barraquer-Lloberas forceps. 

The incision is made with a von Graefe knife and a section of 180 degrees is 
made. A conjunctival flap is made upwards, long enough so that the flap is able 
to cover the corneoscleral stiches which are put in at 12, 10:30 and 1:30 o’clock. 
The 12 o’clock suture is placed first; the others are frequently put in after the 
lens has been removed. The needle is inserted first in the cornea at the edge of 
the wound; it emerges in the middle of the cut edge, and then is passed into the 
scleral level at the same level as in the corneal lip of the wound. Under magnifica- 
tion, the loop of the thread is then drawn out between the lips of the wound to 
make room for the later passage of the lens. The corneal lip is then lifted and a 
very small iridotomy is done at 12 o’clock or a double one may be cut at 11 and 
1 o’clock. 

A sterilized mohair brush is used to dry or suck up blood from the wound and 
from the anterior chamber. 

When the pupil is sufficiently enlarged the Barraquer erysiphake is introduced. 
The cup of this erysiphake is rather deep and has a “collar” to prevent blockage 
of the vacuum tube. The lens is sucked into the cup in a mushroom-like shape 
which will not slide about. The suction pipe is placed at the edge of the cup and 
down a groove in the interior of the cup to prevent the hole from being blocked 
by the lens when it is sucked violently into the erysiphake. A vacuum of 400 to 
300 mm. Hg created by a mechanical pneumatic pump is recommended. 

The needles for the suture should be very fine: 5, 7 and 10 mm. or 4 mm. in 
length with a more pronounced curve. They are best handled with a special 
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needle holder without a catch but with rounded handles permitting the insertion 
of the needles with finely controlled finger movements. They should be slightly 
curved with the concave side flat with the cutting edge on the convex side. The 
eye is grooved on each side so that the thread will not add to its thickness. The 
thread is of a very fine “virgin silk,” 1- to 24909 of an inch in its natural state, 
and dyed with a 2 per cent solution of methylene blue. The color disappears 
soon after the insertion of the thread into the tissues and the threads do not cause 
any reaction. 

In extracting the lens, the cornea is lifted straight up by the assistant to facili- 
tate the sideways introduction of the erysiphake without injuring the corneal 
endothelium. The cornea should be lifted fairly high so that it is not harmed by 
being bent over. The erysiphake is introduced through the pupil and is applied 
to the front surface of the lens as far toward the lower border as possible. It is 
most important to avoid any kind of pressure. When the cup is in full contact 
with the anterior surface of the lens, the vacuum is applied, and the erysiphake 
takes a firm grip on the anterior surface of the lens which is clearly felt. A little 
traction in the erysiphake will now lift the lens slightly forward to prevent any 
pressure on the vitreous and to tighten the zonular threads. A very careful 
rotary movement of the erysiphake and a fine steadying touch without pressure 
with Colibri forceps will now break the zonular threads. (When a-chymotrypsin 
for chemical zonulysis is used, these threads do not offer any resistance and no 
counter-pressure is required.) By turning the erysiphake and continuing the 
rotation, the lens is easily tumbled out and, as the forceps follow the movements, 
the wound is immediately closed. The iris is replaced by means of the brush, the 
sutures are tied, and the conjunctival flap is brushed into place. It is lifted care- 
fully and plasma and thrombin are deposited on the raw surface to make the 
surfaces adhere firmly together and obviate sutures in the conjunctiva. 


Comment: There is no question that a surgeon’s comfort contributes to his facility in 
operative technique. An easy chair does not make a surgeon, but a surgeon who is 
relaxed and comfortable can operate with greater facility and dexterity. Anyone who has 
visited the Barraquer Clinic has remarked on the astounding ease and dexterity of the 
operator. There are many ophthalmic surgeons in this country who operated while seated, 
but few have arms on their chairs. I wonder why; are we too busy? Or do we not take 
the time or trouble to have equipment made to order. One reason may be that in our 
larger institutions, most of the surgery is more equally divided between residents and 
attending staff, and the chief does only a few selected cases. 

Curare as a supplement to local anesthesia has not received much mention in this 
country since the demise of Dr. D. B. Kirby. This may be due to the fact that ophthal- 
mologists do not want to assume responsibility for a drug given intravenously, or that 
the preoperative sedation has been improved, with the addition of tranquillizers and 
muscle relaxants to the usual dose of barbiturates and other sedatives. 

The use of sutures is much the same, though most surgeons in this country prefer 
6-0 silk or gut on a swedged needle. The use of an erysiphake varies as to the preference 
of the surgeon; the reviewer has no idea as to how many surgeons are using motor driven 
suction machines. The use of a-chymotrypsin was originated in this clinic. There is 20 
question as to its magical effect on the zonule. Time alone will tell what the delayed action 
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will be on the hyaloid or endothelium. Though it facilitates delivery of the lens, it should 
not be used by the novice lest the lens be dislocated posteriorly. Though plasma and 
thrombin for the closure of wounds was used for a time in this country, I doubt if the 
originators now use it to any extent. 
It is always interesting to know how the other surgeons work—I envy them their 
arm chair! 
P. Ross McDonaLp 


ENZYMATIC ZONULOLYSIS* 


CONTRIBUTION TO THE SURGERY OF THE CRYSTALLINE LENS 
(PRELIMINARY NOTE) 


JOAQUIN BARRAQUER 
Barraquer Institute, Barcelona, Spain 


Acta ophth., 1958, 36: 803-806 


The usual cataract operation holds many dangers to the eye, whether the 
extracapsular or intracapsular method is used. Especially in young persons, the 
mnular resistance is usually so great that attempts at intracapsular extraction 
are fraught with dangers of vitreous loss and retinal detachment. Among various 
efforts at safer zonulotomy, the author has investigated the possibility of chemi- 
cal zonulotomy. By chance he discovered that the lens was luxated at the first 
dressing 3 days after an injection into the vitreous of a solution of a-chymotryp- 
sin, diluted 1:5000. This was done in order to dissolve a 1-year-old hemorrhage 
into the vitreous. 

a-Chymotrypsin is a proteolytic enzyme like trypsin, but differs from it in its 
chemical composition. It is more stable and has a greater ability to diffuse than 
the other types. Like crystallized trypsin, it is an endopeptidase, but it especially 
attacks the chains containing aromatic amino acids. The proteolytic capacity of 
a-chymotrypsin is greater than that of trypsin because it also acts as an exopepti- 
dase, hydrolyzing external amino acids which have a free aminic group. It also 
seems to possess a dissolvent action on some types of molecular structures. 

The commercial product, Quimotrase (Laboratorio P.E.V.Y.A., Barcelona), 
has been used in the present experiments; it is dissolved in a physiologic sodium 
chloride solution at the time of use. The lens luxation mentioned above led to 
the belief that a-chymotrypsin might have dissolved the zonular threads. To 
exclude the possibility of the mechanical effects experiments with rabbits were 
carried out. a-Chymotrypsin solutions were injected into the anterior chamber of 


* Dr. McDonald’s comment on this article is included with the comment on the article 
by Charamis which follows. 
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one eye, and saline solutions in the other. Another series of experiments was 
carried out with enucleated human eyes. The eyes had been enucleated within 6 
hours after death. Work was done on several pairs of eyes. The concentrations of 
the a-chymotrypsin solutions ranged from 1/5,000 to 1/50,000. While the solu- 
tions at 1/50,000 proved to be completely without effect, the other concentrations 
produced a zonular lysis with spontaneous loosening of the crystalline lens within 
a few hours. The control eyes showed no alterations. 

Chymotrase was next applied to human blind eyes with normal anterior parts, 
The results varied with the concentration of the product. In 20 cases a solution 
of 1/5,000 was used. The chymotrase solution was injected in some cases by 
introducing the canula through the pupil behind the iris, in other cases just 
through the pupil, and a little later through the iridotomy opening; the last 
injection is repeated twice. The lens was found to be loose in both instances. The 
waiting time was sufficient for inserting three sutures and arranging these. 

The author’s experience with enzymatic zonulolysis covers more than 200 
cases of useable eyes. It is used as a routine in surgery of the crystalline lens. He 
has successfully operated congenital cataracts in children, 2 to 3 years of age, and 
transparent crystalline lens in cases of high myopia in young people, 10 to 20 
years of age. No untoward effects of the enzyme were observed in the operated 
eyes. In patients under 10 years of age, however, the technique is difficult and 
only surgeons who have much experience in cataract surgery with use of a-chymo- 
trypsin should attempt operations in babies. 

The case reports are still too few to allow general conclusions. It appears that 
enzymatic zonulolysis opens a new field in the surgery of the crystalline lens, 
making it possible to perform intracapsular lens extraction at any age. Total 
intracapsular extraction of the transparent crystalline lens will be possible at any 
stage, eliminating the classical Sperino-Fukala-Vacher operation with all its 
inconveniences. The presumed risks of retinal detachment will diminish, since the 
tractions required for the mechanical rupture of the zonula are avoided. 


NEW APPROACH TO CATARACT SURGERY BY THE USE OF 
CHEMICAL SUBSTANCES 


J. CHARAMIS 
Athens, Greece 
Ann. ocul., 1958, 191: 627-635 
a-Chymotrypsin was reported on in 1956 by the Spanish rheumatologists San 
Sola et al. (Soc. Thér. et Pharmacodynam., June 20, 1956); it is a pancreatic 


enzyme with special proteolytic and fibrolytic properties. According to these 
authors it acts like trypsin, but among its specific properties its hydrolytic effect 
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must be stressed. San Sola and Barcelo use it in periarticular diffusions and find 
a perfect tolerance of a dose of 5 mg. Among 19 patients, only two showed general 
reactions, that is vasomotor disturbances, as peripheric vasoconstriction. These 
authors also observed a slight increase of bleeding time and blood coagulation. 
Despite the remarkable proteolytic action of the enzyme, no harmful influence 
upon the enzymatic blood system was observed. The effect on periarthritis was 
surprising and greatly superior to that of locally administered hydrocortisone, 
Novocain, and x-rays. 

Barraquer was the first to use a-chymotrypsin for the dissolution of the 
zonule of Zinn, in order to facilitate cataract extraction. His first communication 
was made in Barcelona, in April 1958, followed by statistics with very satisfac- 
tory results presented in May 1958, at the Société Frangaise d’Ophthalmologie 
(65th Congress). He decided experimentally on an optimum concentration of 
1:5,000. 

Trypsin, chymotrypsin and prokinase are enzymes of the pancreatic secretion. 
They are found in inert state and are formed into trypsin by contact with entero- 
kinase. Chymotrypsin is taken from the pancreas of the calf as an inert enzyme. 
Under the influence of trypsin various chymotrypsins are formed: a, 8, 7, 6 and 
x. Chymotrypsin is removed according to the technique of Kunitz; it crystallizes 
in purified state. Like crystallized trypsin, it is an endopeptidase and acts on 
peptide linkages in the protein. As mentioned above, a-chymotrypsin has a more 
powerful fibrolytic and proteolytic action than trypsin. It acts on direct linkages 
of aromatic amino acids (phenylalanine, tyrosine, tryptophan) as well as methio- 
nine, norleucine and norvaline. It also acts as exopeptidase, hydrolyzing the 
external amino acids with a free amino group (aminopeptidase). a-Chymotrypsin 
also acts as esterase on various chemical substances, such as the esters of phenol- 
acetic acid. 

Excellent results have been obtained by the technique of intracapsular cataract 
extraction, but in many cases difficulties will occur and cannot be ignored; not 
even zonulotomy is free from complications. Intumescent or hypermature 
cataracts, very fine or distended crystalloids, cataracts in young or myopic 
people, complicated cataracts, very solid zonula of Zinn, all pose difficult tech- 
nical problems. 

The author reports on excellent results obtained in his first 56 cases of cataract 
with the use of a-chymotrypsin; some of the cases were traumatic or congenital. 
Owing to the dissolution of Zinn’s zonula, the extraction of all kinds of cataractic 
lenses, either by forceps or by the erysiphake, were obtained without difficulties 
or complications. The author uses a solution of 1:5,000 as recommended by 
Barraquer for immature cataracts, as well as for pathologic and myopic ones. 
A solution of 1:6,000 has given the same results for senile cataracts. A solution 
of 1:7,000 or 1:7,500 achieves a less complete zonulolysis, but still the cataract 
is easier to extract than usual. After section of the cornea the first injection of 
the solution is made into the anterior chamber. Following peripheral iridectomy, 
or iridotomies, or, more rarely, total iridectomy, a second injection of the enzyme 
is made below the iris and across the peripheral iridectomy. Perfect anesthesia 
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and postoperative myosis are very important. The enzyme does not act on the 
synechiae of the iris. 

The action of a-chymotrypsin on the intraocular tissues is now under experi- 
mental study in the Ophthalmological Clinic of the University of Athens. 


* Comment: One of the more exciting contributions to ophthalmology has been the use 
of a-chymotrypsin in cataract surgery. This is now available in this country, and before 
long, reports should be available as to uses and abuses of this drug. 

It is difficult to understand how it might have a specific effect on the zonule and not 
affect the hyaloid or anterior vitreous. 

Though the extraction of a cataract in its capsule is the operation of choice, one must 
not take undue risks to accomplish this. No doubt, a few lenses will sink into the vitreous, 
and a few surgeons will have held their breath before the indications and contraindi- 
cations are well established. The heavy-handed surgeon who had a high incidence of 
extracapsular extractions may be able to reduce this percentage at the expense of an 
increase in the loss of vitreous. Let us not reduce one complication without considering 
what new complications might be added. 

P. Ross McDona.p 





SYSTEMIC DISEASE 


HEPATOLENTICULAR DEGENERATION (WILSON’S DISEASE) AND 
JUVENILE CIRRHOSIS IN THE SAME FAMILY* 


T. LyGrREen 
Medical Department, Rogaland Sjukehus, Stavanger, Norway 
Lancet, 1959, 1: 275-276 


In recent years several cases of hepatolenticular degeneration (Wilson’s disease) 
have been described in which liver dysfunction dominated the clinical picture 
with few or no signs of involvement of the central nervous system. In such cases 
the diagnosis usually rests on biochemical or necropsy evidence, but sometimes 
only on a positive family history. That such a family history needs to be inter- 
preted with caution will be evident from the present report. 

In a family several members of which suffered from juvenile cirrhosis two 
members developed hepatolenticular degeneration. This was confirmed bio- 
chemically and at necropsy. Four of six siblings died very young, between 11 and 
24 years of age, and it was natural to suspect the same disease. But the bio- 
chemical and necropsy findings in two brothers differed. It has been shown that 


* Dr. Shoch’s comment on this article is included with the comment on the article by 
Lygren et al. which follows. 
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the serum-ceruloplasmin and the serum-copper rose to normal levels in three out 
of seven patients with Wilson’s disease after treatment with estrogens for periods 
up to 5 weeks. A case was described with normal serum-ceruloplasmin but with 
increased urinary excretion of copper in which Kayser-Fleischer rings were 
demonstrated and necropsy confirmed the diagnosis of hepatolenticular degenera- 
tion (Enger, Acta med. scandinav., 1958). These findings suggest that the 
biochemical lesions may be more variable than has been assumed. Estrogens 
were not estimated in case no. 23 (one of the siblings); hepatic damage, leading 
to impaired estrogen breakdown and a normal serum-ceruloplasmin, cannot 
explain the high serum-copper-oxidase activity in that case at the onset of the 
illness. 

From the family study here presented one must conclude either that the 
coexistence of Wilson’s disease and juvenile cirrhosis in the same family was 
fortuitous or that the usual diagnostic criteria of hepatolenticular degeneration 
need to be revised. 


HEPATOLENTICULAR DEGENERATION (WILSON’S DISEASE) 


A Case DIAGNOSED BIOCHEMICALLY BEFORE CLINICAL MANIFESTATIONS 


T. Lycren, E. Woirr S6RENSEN AND A. BERNHARDSEN 
Medical Department, Rogaland Sjukehus, Stavanger, Norway 
Lancet, 1959, 1: 276-277 


A patient, 23 years of age, was first examined by the authors in August 1956. 
He had had infectious hepatitis at the age of 3 but no symptoms or signs of liver 
disease or any other serious illness since then. There was a family history of 
hepatolenticular degeneration. Using Ravin’s colorimetric technique as a screen- 
ing test, it was found that the patient had a low serum-copper-oxidase activity 
but no symptoms or signs of hepatolenticular degeneration. In November 1956, 
Professor J. N. Cumings of London found no serum-copper-oxidase activity, 
using the Warburg technique, and a lowered serum-copper of 54.9 ug. per 100 
ml. A year later the prothrombin-proconvertin content of the plasma was 37 per 
cent of the average normal, as estimated by Owren’s method, but all other liver 
function tests were normal. The colorimetric estimation of serum-copper-oxidase 
activity led to the diagnosis of acute hepatolenticular degeneration more than a 
year before clinical manifestations. Amino-aciduria developed late and the blood- 
uric-acid was not lowered. 

At necropsy the diagnosis was portal cirrhosis due to Wilson’s disease. The 
liver was studded with yellow-brown nodules: it weighed 2050 gm. The spleen 
was enlarged (625 gm.) and the kidneys were normal. 










506 SURVEY OF OPHTHALMOLOGY 


Ravin’s colorimetric method of serum-copper-oxidase estimation is a good 
screening test not only when symptoms or signs are already present, but also 
when investigating symptomless members of affected families. 

Despite impaired liver function, abnormal amino-aciduria was absent in this 
patient 3 months before he died; it developed while he was under observation; 
and it diminished for glutamine, serine, taurine and methylhistidine in the 
terminal stages of his illness. The plasma-creatinine was normal; and the terminal 
fall in the excretion of amino acids was probably not due to diminished glomerular 
filtration. 


Comment: Hepatolenticular degeneration (Wilson’s disease) has exerted a fascination 
for ophthalmologists because of the associated Kayser-Fleischer rings in the cornea. 
Every clinician dreams of astounding his medical confreres by making the diagnosis of 
the systemic disease from the corneal picture. Unfortunately the eye man is usually only 
called in late in the disease and then usually by a neurologist who feels there is some magic 
in the slit lamp and that certainly a $700.00 instrument should reveal something that 
his 50-cent flashlight does not. 

It is now well established that the corneal, liver and cerebral changes in this disease 
are due to the deposition of copper in the respective tissues. It is now felt that this copper 
deposition may be due to a hereditary deficiency of a copper-protein of the plasma, cerulo- 
plasmin. This protein molecule with a molecular weight of 151,000 contains 8 atoms of 
copper. It has been postulated (J. Clin. Invest., 36: 1193, 1957) that if there were a de- 
ficiency or absence of this ceruloplasmin in the blood the copper would be free rather than 
protein-bound and thus more likely to deposit out in the tissues. In the cases reported 
here the serum copper and ceruloplasmin levels were below normal in those patients with 
hepatolenticular disease while in case 23 with portal cirrhosis and malignant hepatoma 
the serum copper was high. A good laboratory test thus seems to be available to help 
make the diagnosis of this strange disease. However, since the significance of these 
alterations in copper metabolism is still in doubt we may safely maintain our superiority 
by claiming that the only true pathognomic feature of this disease is an ophthalmologic 
one; at least until neurologists purchase slit lamps. 

Davin SHoc# 


ATHEROSCLEROSIS—A PRIMARY HEPATIC OR VASCULAR 
DISORDER? 


R. E. Otson 


Department of Biochemistry and Nutrition, Graduate School of Public Health, 
University of Pittsburg, Pittsburgh, Pennsylvania 


Perspectives in Biology and Medicine, Autumn 1958, 84-121 


Atherosclerosis is a very old disease, but despite this ancient lineage the pre- 
cise cause or causes are still unknown. This paper will describe some of the 
many factors that are believed to contribute to the onset and acceleration of this 





CLINICAL PRACTICE 507 


condition. Among the numerous suspected causal agents are minute “thrombi,” 
cholesterol and §-lipoproteins. It is known that the proneness of animals and 
man to develop artherosclerosis spontaneously bears some relationship to the 
concentration of 8-lipoproteins which are naturally present in their blood sera. 
The many factors which appear relevant to atheroma formation can be classified 
as “humoral” (relating to composition of the plasma) and “local.” Included in 
the humoral factors are serum lipoproteins, proteins involved in coagulation 
and the heparinoid substances involved in clearing. As local factors, one might 
identify (1) hemodynamic factors relating to blood flow, turbulence, and pres- 
sure; (2) metabolic factors intrinsic in the arterial tissue which control its respira- 
tion, lipogenesis, and lipoprotein transformation; (3) structural factors; and (4) 
traumatic factors. 


THE ROLE OF THE LIVER 


The secretion of the serum 6-lipoproteins is now a well established liver func- 
tion. The liver also plays a central role in fat metabolism and fat transport. The 
level of serum lipids in the mammal under various conditions of diet and meta- 
bolic state reflects the interaction of the liver, the intestine, and the fat depots 
in accomplishing the addition or the removal of lipids from the plasma compart- 
ment. It appears that only the liver contributes lipid in the form of 8-lipopro- 
teins. Fat and cholesterol are absorbed from the intestine and transported as 
chylomicrons via the thoracic lymph to the systemic circulation. These chylo- 
microns are then rapidly cleared from the blood. The tissues which participate 
in this clearing have not all been identified, but it is apparent that the fat depots 
and certain elements of the reticulo-endothelial system participate, particularly 
the Kuppfer cells of the liver. Plasma cholesterol of endogenous origin is syn- 
thesized by the liver, which is the only site that transfers this sterol to the plasma 
at more than miniscule rates, under physiologic conditions. The liver is also the 
chief site of cholesterol catabolism. The conversion of C“ cholesterol to bile acids 
is now accepted as the main catabolic pathway of cholesterol. The variations in 
the rate of cholesterol synthesis, the rate of transfer of hepatic cholesterol to 
plasma, the rate of its uptake by liver from plasma, the rate of bile acid forma- 
tion, and the vigor of the enterohepatic circulation of cholesterol could all in- 
fluence the plasma cholesterol level. The two main classes of serum lipoproteins, 
the high-density a-lipoproteins (which are thought to convey newly absorbed 
cholesterol to the liver), and the low-density 6-lipoproteins (which convey tri- 
glyceride from the liver to the periphery) appear to be chemically distinct and to 
have different functions in metabolism. The precise metabolic event which sig- 
nals the liver to increase its output of cholesterol and phospholipid to the plasma 
is not known, although chylomicrons seem to be implicated. It seems possible 
that in physiologic states characterized by persistently high levels of circulating 
chylomicrons, the liver responds with increased synthesis of cholesterol and phos- 
pholipid and an increased elaboration of 8-lipoproteins, which secondarily ele- 
vate the plasma cholesterol and phospholipid levels and may thus contribute to 
the progression of atherosclerosis. 
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1. Diseases Characterized by Hepatic Overproduction of Plasma Lipoproteins 


a. Familial hypercholesterolemic xanthomatosis is characterized, besides other 
symptoms, by an elevated serum cholesterol and 6-lipoproteins. Isotope studies 
indicate that the absolute turnover rates of plasma cholesterol are increased 
and suggest that hepatic overproduction of cholesterol and increased 8-lipopro- 
tein secretion may be a key factor in this disease. 

b. Xanthomatous bilary cirrhosis is characterized by a marked elevation of 
serum cholesterol and phospholipid; the serum lipoproteins are markedly al- 
tered. There is little doubt that hepatic overproduction of an abnormal lipopro- 
tein occurs in biliary cirrhosis. But, despite the overproduction, there is some 
doubt that these patients develop atherosclerosis at an increased rate. 


2. Diseases Characterized by Peripheral Under-utilization of Plasma Lipoproteins 


a. Idiopathic hyperlipemia is characterized by a marked elevation of plasma 
triglycerides with lesser increases in cholesterol and phospholipids, and by bio- 
chemical fat intolerance. Although the basic defect of this disease appears to be 
peripheral under-utilization of 8-lipoproteins, the situation is complicated by 
moderate hepatic overproduction of the lowest-density group. Low-fat feeding 
plus heparin therapy in this disorder are effective clinical measures. 

b. Nephrosis is a syndrome with unknown etiology. It is thought that the de- 
fect in lipid metabolism is due to a failure of peripheral utilization of 8-lipopro- 
teins, as in idiopathic hyperlipemia. The failure of clearance of chylomicrons and 
low-density lipoproteins in nephrosis, however, appears to be due to the reduced 
concentration of the fatty acid acceptor, albumin, rather than to a reduced con- 
centration of lipoprotein lipase. 


8. Diseases Characterized by a Combination of Hepatic Overproduction and 
Peripheral Under-utilization of B-lipoproteins, or a Variant of this 
Combination 


a. Myxedema—lIn this hypothyroid condition in adults the serum cholesterol 
is elevated, and the incidence of atherosclerosis and coronary heart disease is 
increased. Treatment with thyroid hormone results in a prompt return of lipid 
levels toward normal. 

b. Diabetes mellitus—The principal biochemical defect appears to be the in- 
ability of the cellular membrane in the muscle and adipose tissue of the diabetic 
to transport glucose from the extracellular to the intracellular space. The lipid 
disorder in well controlled diabetes may be extraordinarily subtle, the triglycer- 
ides often increasing overnight in association with blood sugar in individuals 
treated with insulin during the daytime. The lipid metabolism disturbance, 
originating with “glucose starvation” of adipose tissue, is ultimately the result 
of hepatic overproduction of 8-lipoproteins accompanied by relative under- 
utilization of them in the periphery. 
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4. Role of Liver in Clinical Situations in Which Plasma Lipids and Lipoproteins 
Are Reduced 


a. Parenchymatous liver disease is characterized by a decrease in total serum 
cholesterol as well as in the esterified fraction. Studies have shown that cirrhotic 
patients tend to have less atherosclerosis than normal subjects. 

b. Malnutrition—In serious states of undernutrition produced by prolonged 
semistarvation, steatorrheas, protein and vitamin deficiencies, and even in the 
cachexias produced by carcinoma and tuberculosis, the serum lipids and lipo- 
proteins tend to be low. The incidence of degenerative vascular disease is reduced 
below that of better nourished populations. 

Other “humoral” factors relating to atheroma formation are proteins involved 
in coagulation. The liver is the site of synthesis of five of the proteins believed 
to be part of the presently accepted coagulation schemes. It is apparent, therefore, 
that the liver plays a key role in the control of coagulability of the blood as well 
as of plasma lipoprotein metabolism and hence may be regarded as the organ 
most concerned with the important humoral factors in the pathogenesis of athero- 
sclerosis. 


ROLE OF THE ARTERY 


Because of the patchy distribution of arteriosclerosis, local factors must be 
involved in the development of the individual lesions. It seems quite clear that 
the increased lateral pressure on the arterial wall generated in hypertensive 
states in man increase the frequency and severity of atherosclerosis. In the coro- 
nary arteries, lesions have been noted with high frequency in the areas of branch- 
ing or of extreme torsion during the heart beat. Metabolic factors intrinsic in 
the vessel may contribute to the etiology of atherosclerosis. It has been demon- 
strated that aortic tissue in the rat can synthesize cholesterol and fatty acids at a 
respectable rate. Also, variations in the structure of arteries appear to play an 
important role in determining the location and frequency of the total lesion. 

Some of the traumatic factors which cause vascular changes are: ionizing 
radiation, cauterization, cold injury. Trauma from these causes should, therefore, 
be considered as important “‘local’’ factors in the precipitation of clinical mani- 
festation of atherosclerosis. 


Comment: Important advances toward the understanding of atherosclerosis are being 
made by approaching the study of this problem from a variety of angles. Most investiga- 
tors agree that a unitary concept of a single cause is not tenable and try to evaluate the 
relative importance of several factors which seem to be essential in its pathogenesis. 

The author of the above article stresses the role of the liver, which may well hold one of 
the keys to our understanding of this disease, controlling the concentrations of 8-lipopro- 
tein in the serum. 

Pauling has given us the conception of molecular diseases, which may help us to under- 
stand the genetic factors that modify the susceptibility of the arterial wall in 
environmental stress and may control most of the other humoral and local factors active 
in producing the atheromatous lesion. 
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An interesting side light is thrown upon the problem by Béttcher et al. (Nature, 183: 
47, 1959) who showed that different arterial beds in the body show different chemical 
types and amounts of lipoids in their arteriosclerotic lesions. Those in the aorta differ 
consistently in the same way from those of the coronary arteries or those of the circle of 
Willis. Lesions in the latter, for instance, reveal a high content of cholesterol esters with 
very little free cholesterol, while in the coronary arteries the plaques contain much more of 
the triglycerides than those of the aorta. 

The solution of the problem of arteriosclerosis and perhaps its therapy and prevention 
may come from a joint effort of chemical, biochemical and enzymatic research. 

BerTHaA KLIEN 


HISTOPLASMOSIS 


EDITORIAL 


J. A. M. A., 1958, 168: 2270 


Histoplasmosis was first described in 1906 and until about 1940 it was con- 
sidered to be an acute, progressive, almost invariably fatal disease. It is now 
recognized that in addition to the progressive disseminated type there is a much 
commoner type that is benign, self-limited and often asymptomatic. The causa- 
tive fungus, Histoplasma capsulatum, is found in the feces of birds (especially 
domestic fowl), bats, dogs and other mammals and hence also commonly in the 
soil. 

The condition is usually first suggested when the characteristic tuberculoid 
nodules or lesions are seen on x-ray of the chest. The diagnosis is difficult be- 
cause neither the clinical nor x-ray findings are pathognomonic and the disease 
simulates many other conditions. As in tuberculosis, a positive skin test indicates 
previous contact but gives no information regarding activity. 

The benign type requires no treatment. Sulfonamides were used by Christie 
with good results in patients with progressive lesions. The response of the pa- 
tient was not apparent for a week or two, but within three or four weeks the 
patients were well and no relapses were observed. Packard and co-workers used 
cortisone and believed that this drug probably shortened the course of the dis- 
ease and saved life, but reserved its use until two weeks of illness had elapsed to 
allow the body to develop an immune reaction. Immediate use of the drug might 
further the spread of the disease by suppressing antibody formation. Amphote- 
cerin B appears to be contraindicated because of its harmful side effects. 
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GLAUCOMA 
GLAUCOMA FOLLOWING RADIOTHERAPY 


R. F. Jonrs 
St. Bartholomew’s Hospital, London, England 
Brit. J. Ophth., 1959, 42: 636-638 


Birch-Hirschfeld’s report, in 1921, of the development of glaucoma in a 
61-year-old man who had received radiotherapy for a wart on an upper eyelid 
was the first account of glaucoma following radiotherapy in the literature. Since 
then only three cases have been published: G. Peter in 1924, L. Bothman in 
1940 and W. E. Fry in 1952. 

Present case. A woman, aged 40, complained of right nasal obstruction in 
November 1954. A mucoid adenocarcinoma was removed and the area treated 
by radiotherapy in December. Later a right Caldwell-Luc operation and removal 
of the right middle turbinate bone was undertaken, and, as a recurrence of the 
carcinoma was found in the middle turbinate, a partial posterior fenestration of 
the right side of the palate was performed with intercavity irradiation by radium. 
In April 1956, the right eye was dry and the vision blurred. The right lashes and 
eyebrow were absent, the visual acuity was 6/9 with correction and the con- 
junctival and scleral vessels were dilated tortuous. Many vessels of the iris were 
dilated and some were varicose. The disc and fundus were normal and the 
peripheral field full to 1/330 white. The ocular tension (Schiétz) was 32 mm. Hg 
in the right eye and 27 mm. Hg in the left. The angles were of medium width. 
An extensive network of newly formed tortuous blood vessels occupied the right 
angle and overlaid the peripheral iris. The patient refused tonography. Guttae 
pilocarpine 1 per cent three times daily for both eyes was prescribed. 

On June 11 the ocular tension was 45 mm. Hg and the fundus could still be 
seen. There was no evidence of a central retinal vein thrombosis. A week later 
the visual acuity had deteriorated to 6/35 and corneal edema was present. The 
ocular tension was 50 mm. Hg and no view of the fundus has been possible since 
that date. Cyclodiathermy was performed on June 21. 

Ciliary injection, corneal edema and an anterior chamber flare developed. The 
ocular tension remained between 42 and 45 mm. Hg despite administration of 
pilocarpine and Diamox. Later a hyphemia appeared. On July 17, cyclodiathermy 
was repeated, the patient became free of pain and the tension fell to 22 mm. Hg. 
The visual acuity was now counting fingers, there were degenerative changes in 
the cornea, dilated vessels were more obvious because of atrophy of the iris, the 
pupil was adherent to the anterior lens capsule, and the lens had developed 
opacities. A complete ring of peripheral anterior synechiae was present. 

In this case the fundus was normal when the tension was raised and was un- 
likely to have been elevated secondary to a venous thrombosis. There was no 
evidence that the vortex veins could have been involved in a recurrence of the 
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tumor and obliterated that way. Histologic findings are not available, but the 
finding of dilated, tortuous, varicose newly formed vessels in the iris and angle 
following the radiotherapy may have been the causative factor in the onset of 
the glaucoma. 


Comment: The case described not only adds another type of observed secondary glau- 
coma following irradiation but adds another to the causes of rubeosis iridis. All of the 
previously considered causes—namely, rubeosis following central vein occlusion, diabetic 
rubeosis and arteriosclerotic rubeosis—have in common a situation of hypoxia followed 
by stimulated new vessel overgrowth. This case very likely can be explained on the same 
basis; 7.e., stimulation of new vessels growth following occlusion of small vessels in the 
ciliary body after irradiation. How this involves the trabecular area must be inferred 
from clinical observations in early cases of rubeosis of the first three types in which 
glaucoma has been present. Here the angle is open but the new vessels on the iris root 
surface enter the trabecular wall. Presumably the trabecular area which has no vessels 
of its own is affected by the nutritional disturbance resulting in a block of the trabecular 
spaces, possibly by swelling of the endothelial and framework structures. This would 
obstruct outflow. Later on, as a result of exudative changes in the ciliary body and iris 
root, peripheral anterior synechias form, obstructing the angle grossly. 

Sau. Sugar 


EFFECT OF PRISCOLINE UPON THE EPISCLERAL VENOUS 
PRESSURE IN MAN* 


J. STEPANIK 


Second Ophthalmological Clinic of the University, Vienna, Austria 


von Graefes Arch. Ophth., 1958, 160: 411-413 


Priscoline (2-benzyl-4 ,5-imidazoline hydrochloride) is known as a potent 
vasodilator. We should be inclined to assume that its effect upon intraocular 
pressure is due to vascular changes. 

Priscoline produces potent vasodilatation in the interior of the eye (Wethmar, 
Klin. Monatsbl. Augenh., 1956, 129: 231) and thereby influences intraocular 
pressure. Aside from that, the possibility of a change of pressure in the episcleral 
veins with a concomitant change in the outflow of the aqueous humor and re- 
sulting changes of intraocular pressure cannot be lightly dismissed. 

Thirty eyes with glaucoma simplex were examined. Before and after sub- 
conjunctival administration of 10 mg. of Priscoline the episcleral venous pressure 
was measured. In 14 eyes the tension increased by 11 and more; 12.2 + 0.38 
mm. Hg was the average. In the other 16 the increase of tension was in all cases 


* Dr. Becker’s comment on this article is included with the comment on the second 
article by Stepanik which follows. 
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less than 11; 5.6 + 0.8 was the average. In the first group the increase of the 
episcleral venous pressure amounted to 11.0 + 0.93 mm. Hg, in the second group 
to 8.4 + 1.34 mm. Hg. The changes of the episcleral venous pressure in both 
groups are decidedly significant statistically (P > 0.001). 

The marked increase of episcleral venous pressure after Priscoline as well as 
the occurrence of pulsatory variations of pressure within the veins can be ex- 
plained in one way only: the resistance interposed between the arterial and venous 
area of the intra- and episcleral venous plexus is reduced by Priscoline, so that 
the arterial pressure, but partially reduced, reaches the veins. This observation 
does not permit a decision whether Priscoline chiefly attacks the capillary or the 
precapillary area. 

For the outflow of aqueous humor this increased episcleral venous pressure 
means a reduction of the outflow gradient; in an otherwise unchanged resistance 
to outflow and constant production of aqueous humor this means a corresponding 
increase of intraocular pressure. A comparison of the change of tension with that 
of the episcleral venous pressure might lead to the assumption that increased 
tension after Priscoline is exclusively due to the influence upon episcleral venous 
pressure. This leaves the fact unexplained why the increase of intraocular pressure 
in some glaucomatous eyes is greater than expected. 


TONOGRAPHIC STUDY OF THE EFFECT OF PRISCOLINE UPON 
THE OUTFLOW OF AQUEOUS IN GLAUCOMA SIMPLEX 


J. STEPANIK 


Second Ophthalmological Clinic of the University, Vienna, Austria 


von Graefes Arch. Ophth., 1958, 160: 414-417 


In 57 eyes with glaucoma simplex the effect of a subconjunctivally administered 
dose of 10 mg. of Priscoline was examined by means of a tonograph. In computing 
the results the increase of episcleral venous pressure caused by Priscoline was 
considered. It was found that in those eyes which showed an increase of tension 
of 11 mm. Hg and more after Priscoline, resistance to outflow was increased in a 
statistically significant manner; the minute volume of outflow of aqueous humor 
was not clearly altered. On the other hand, in eyes which showed an increase of 
tension of less than 11 mm. Hg after Priscoline, the resistance to outflow was 
unchanged and the minute volume outflow of aqueous humor was significantly 
decreased. Scleral rigidity was not influenced by Priscoline. 

We can conclude that in glaucoma eyes which show a positive increase of 
tension after Priscoline, resistance to outflow of aqueous is also increased. On 
the basis of tonographic examination it cannot be established where the attack 
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of Priscoline is localized. The increase of episcleral venous pressure which is 
combined with dilatation of the capillaries and precapillaries of the episcleral 
vascular network presents a decrease of the outflow gradient, but no increase of 
resistance to outflow. On the contrary, a dilatation of the vessels would mean a 
decreased resistance to outflow paths of the aqueous humor distally from 
Schlemm’s canal. A moderate swelling out of the collagenous elements in 
the trabecular structure could be considered. Such a swelling out of the 
trabeculae cannot be excluded despite the negative results of comparative 
measurements of scleral rigidity before and after Priscoline, since it could occur 
without simultaneous measurable changes in the structure of the sclera. 

Concerning the influence of Priscoline upon the minute volume of the outflow 
of aqueous only conjectures are possible. It could be interpreted as a reflex 
measure regulating pressure or else as a result of decreased production of aqueous 
humor due to local changes in the ciliary body. 


Comment: Priscoline raises episcleral venous pressure and intraocular pressure in 
glaucomatous eyes. The author finds that those glaucomatous eyes demonstrating larger 
effects on intraocular pressure have more significant rises in episcleral venous pressure and 
induced decreases in outflow facility. Furthermore, the more reactive group appears to 
have a lesser effect on rate of aqueous formation. Unfortunately the large correction factor 
for the change in episcleral venous pressure, and the possibility of even small changes in 
scleral rigidity, make it difficult to quantitate the outflow facility and rate of aqueous 
formation in these eyes. Nevertheless, it would be of considerable interest to compare the 
two groups of glaucomatous eyes as to ease of control, water test and presence of field 
defects. 


BERNARD BECKER 





: DIAGNOSTIC AIDS 


THE CLINICAL LABORATORY AS. A DIAGNOSTIC AID TO THE 
: OPHTHALMOLOGIST 


JAMES N. PATTERSON 


Tampa, Florida 
South. M. J., 1958, 51: 970-976 


As its main function, the clinical laboratory carries out procedures of diag- 
nostic aid in evaluating disease. The examination of tissues is included, and from 
the standpoint of the ophthalmologist this is important in the differentiation 
between benign and malignant tumors and in the diagnosis of various inflam- 
matory and degenerative diseases. The present discussion will be limited to 
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studies relevant to the diagnosis of inflammatory ophthalmic conditions, and 
especially to the hematologic aspects of eye diseases. 


INFLAMMATORY DISEASES OF THE EXTERNAL EYE 


The conjunctiva is the most common ocular component to be affected by 
inflammation, most often of bacterial origin. The examination and culture of 
conjunctival exudates constitute the most common diagnostic studies. By means 
of smears, stained by the Gram and/or Wright-Giemsa techniques, one can 
usually make a general differential diagnosis between bacterial, allergic and viral 
conjunctivitis. In some instances of bacterial infections a more precise differ- 
ential diagnosis is possible, as when the causative agent is the gonococcus. 
However, in the vast majority of bacterial infections, cultures are needed so that 
the organism can be more precisely identified on the basis of the characteristics 
of the colony, biochemical reactions, as well as immunologic behavior where 
indicated. 

The material intended for diagnostic study should be obtained before any 
therapeutic agent has been given so that vital information will not be vitiated 
by an adverse effect on the causative organism. To withhold medication for a few 
hours after it has once been applied is, at best, a poor substitute for obtaining 
material in an unmodified state. The exudate should be cultured on at least two 
different media; one must be a blood agar plate. The nature of the second medium 
will depend upon the suspected organism. Most organisms can be isoated better 
under reduced oxygen tension, but the conditions for growing the culture will also 
vary. The prime interest of the ophthalmologist is to know the proper antibiotic 
to use in a given case. Often this valuable information can be given before the 
actual causative organism is identified. A blood agar plate is streaked with the 
organism isolated in pure culture and paper discs are placed on the agar surface 
which have been impregnated individually with the various antibiotics. After 
overnight incubation the zones of inhibition are noted. The type of organism 
isolated varies with the methods used, the season, whether there has been 
associated trauma, and upon the condition of neighboring structures. The most 
common organisms isolated have been Staphylococcus pyogenes, Streptococcus 
pyogenes, Haemophilus influenzae, Pseudomonas aeruginosa and Proteus vulgaris. 
The Pseudomonas organisms are usually found when there has been associated 
trauma; they are the most dangerous and destructive organisms. Keratitis was 
found by the author to be present in all cases of this type. 

Fungal infections of the eye are becoming more frequent, due in a large measure 
to the widespread use of ophthalmic solutions and ointments containing corti- 
costeroids and broad spectrum antibiotics. The irritation that results from an 
allergic reaction to antibiotics or any other drug applied locally may also pave 
the way for the entrance of fungi. Fungi can be identified at least tentatively 
by means of smears from the exudate and by the characteristics of the colony. 
The preferred method of testing the pathogenicity of fungi is by inoculating 
susceptible animals. 

For the diagnosis of viral conjunctivitis, the examination of exudates or 
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conjunctival washings is generally insufficient. The most satisfactory preparations 
are made by spreading conjuctival scrapings on a glass slide and staining with a 
Romanovsky type stain to demonstrate inclusion bodies. The differential diag- 
nosis cannot be made from any characteristic appearance of the inclusion bodies, 
By way of prophylaxis, the conjunctival secretions in questionable cases should 
be cultured preoperatively to ascertain whether the operative field is sterile. 


INFLAMMATORY PROCESSES OF THE INNER EYE 


With few exceptions, infections involving the inner structure of the eye are 
generally chronic and of a granulomatous nature. The diagnosis obviously must 
be made by indirect means, for it is only in extremely rare cases that one has 
an opportunity to culture material from these lesions. Such conditions tax the 
diagnostic acumen of the ophthalmologist, the neurologist, the pathologist and 
other consultants. 

A positive skin test with tuberculin is presumptive evidence of eye involvement 
due to tuberculosis even if the local clinical picture suggests other cause. Fluctu- 
ation of the leukocyte count in the peripheral blood may strengthen the suspicion 
of the existence of tuberculosis of miliary distribution. Toxoplasmosis of the eye 
is best detected by means of the Sabin-Feldman methylene blue dye test. Histo- 
plasmosis will frequently provide positive bone marrow cultures, and the skin 
test is of value in diagnosis as it is also in blastomycosis. In actinomycosis, the 
finding of the characteristic sulfur granules in the exudate will be diagnostic. A 
positive serologic test for syphilis, in the presence of clinically compatible eye 
lesions, will strongly suggest this disease as the primary process. Since the findings 
in the fundus in arteriosclerosis and in severe renal disease are at times practically 
indistinguishable from that seen in diabetes mellitus, a determination of the 
blood urea nitrogen is indicated. 

Though relatively new, the radioactive isotope tracer technique has been 
found of definite value in the diagnosis of some ophthalmic conditions. The 
thyroid uptake of I" will aid in the differential diagnosis of unilateral and bi- 
lateral exophthalmos. 


HEMATOLOGIC ASPECTS OF OPHTHALMIC IMPORTANCE 


It is important to recognize that the clinical laboratory can be of much help 
especially in those cases where delay in the diagnosis of diseases with hemorrhagic 
manifestations could be disastrous, as when the eyes are involved and in the 
preoperative recognition of a potential bleeder. When the ophthalmologist is 
confronted with an eye condition having hematologic implications, the immediate 
problem is one of differential diagnosis, and whether the eye manifestations are 
purely due to local causes or whether they result from the general systemic dis- 
order. The one most important laboratory examination is the complete blood 
count with a careful study of the blood smears. A bone marrow examination is 
necessary in certain cases. 

The presence of a circulating anticoagulant of the antithromboplastin type 
may cause a defect in stage I of the clotting mechanism. This condition is mani- 
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fested by a prolongation of the clotting time, and can readily be detected by 
mixing the patient’s blood with normal blood and observing the increased co- 
agulation time of the mixture. Various diseases can be differentiated by ap- 
propriate laboratory tests. In multiple myeloma, for example, the electrophoretic 
partition of the serum proteins will generally reveal the pathognomonic abnormal 
y- or 8-globulins as well as the always abnormal “‘m” globulin when present. 

To assist in determining the cause of hemorrhagic manifestations anywhere, 
and particularly in the ocular fundus, a battery of tests is done, consisting of a 
complete blood count, sedimentation rate, hematocrit, bleeding time, Rumple- 
Leede tourniquet test, prothrombin time, protamine titration test, blood urea 
nitrogen and blood sugar level determinations, and total serum proteins. When 
indicated, additional tests are carried out. 

A complete discussion in any one particular facet of the clinical laboratory 
would take too much space, and of necessity only the essentials have been 
covered. It is well for any specialist or practitioner in medicine to frequently call 
ina good pathologist who is, as a rule, a good diagnostician as well as therapist. 


Comment: The ophthalmologist who is willing to undertake a few simple diagnostic 
studies in his own office can often spare his patients unnecessary expense and injudicious 
treatment. Basic hematologic studies are carried out by the majority of internists and 
general practitioners in their own offices. There is no reason why ophthalmologists should 
not evaluate the conjunctival cytology as revealed on scrapings stained by the methods of 
Wright and Gram. It is now required of the residents at the Massachusetts Eye and Ear 
Infirmary that they take a culture and examine a scraping from any eye for which an anti- 
biotic is prescribed. Antibiotics and steroids can be avoided in cases showing the lympho- 
eytic and mononuclear response which most commonly signalizes adenoviral or herpetic 
infection of the conjunctiva or cornea. The initial treatment of a bacterial infection can be 
modified when the culture report comes through. 

Resistant or problem cases which are referred for consultation should be taken off all 
antibiotics and possibly steroids for at least 3 days. In some cases, omission of medication 
may be all that is needed to allow an eye to quiet down. In all cases, the consultant can 
obtain a relatively unclouded picture of the basic problem and can take fresh cultures 
and scrapings. 

For more detailed studies, close collaboration with a competent clinical laboratory, as 
emphasized by Thygeson, is essential. Whereas it is not suggested that every ophthalmolo- 
gist should be his own hematologist, careful attention to details of the patient’s history 
can be both instructive and rewarding. Patterson is in agreement with Diamond and 
Porter (The inadequacies of routine bleeding and clotting times, New England J. Med., 
259: 1025, 1958) in stressing the importance of a careful history and physical examination 
as a means of uncovering an underlying bleeding tendency or other blood dyscrasia. 
Henry F. ALLEN 
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RETINA 


ROLE OF THE ADRENAL CORTEX IN DIABETIC RETINOPATHY 
AND NEPHROPATHY 


Haroutp RirKin, SAMUEL SOLOMAN AND SEYMOUR LIEBERMAN 


Montefiore Hospital, and the College of Physicians, Columbia University, New York, 
New York 


Diabetes, 1958, 7: 9-14 


Clinical and experimental observations suggest that the adrenal cortical 
hormones may be involved in the pathogenesis of diabetic retinopathy and 
nephropathy. The evidence is rather indirect and circumstantial in nature, with 
little supporting evidence in the field of clinical diabetes. Attempts made to 
evaluate the level of adrenal cortical activity in diabetic patients by crude 
measurements of the urinary 17-ketosteroids and 17-hydroxycorticoids have 
yielded conflicting results. In view of these variable results and since hypophy- 
sectomy and total adrenalectomy are already being performed for possible 
alleviation of the capillary vascular complications of diabetes, with newer tech- 
niques the authors attempted to reassess adrenal cortical function in diabetic 
patients who were carefully evaluated with regard to the existence, nature and 
extent of vascular disease. To obtain objective evidence of adrenal cortical 
activity in a clinical state not characterized by the usual criteria associated 
with the increased or decreased adrenal cortical function the following parameters 
of adrenal cortical function were measured: (1) the total identifiable and indi- 
vidual urinary 17-ketosteroids; (2) the total urinary 17-hydroxycorticosteroids; 
(3) the plasma 17-hydroxycorticosteroids; (4) the variations produced in these 
indices by exogenously administered ACTH; (5) radioactive hydrocortisone was 
administered intravenously to several patients, and the appearance of radio- 
activity of the urine was determined at various time intervals, to evaluate 
processes involved in the catabolism of steroids and renal factors governing 
excretion of the steroid metabolites. 

The subjects were 28 normal patients, 14 patients with diabetic retinopathy, 
10 uncomplicated diabetic patients, 14 patients with fully developed Kimmelstiel- 
Wilson syndrome and 6 nondiabetic patients with various renal diseases. Factors 
such as age and sex were controlled as far as possible. Renal function was deter- 
mined by serial determination of the blood urea nitrogen, serum creatinine and 
endogenous creatine clearance. Proteinuria was analyzed quantitatively in each 
24-hour urine sample and simultaneously for steroids. 

The plasma 17-hydroxycorticosteroids were determined by a modification of 
the Nelson and Samuels method, the urinary ones were determined after glu- 
curonidase hydrolysis by the method of Porter and Silber. Two groups of keto- 
steroids were isolated, those which have an oxygen at C-11 (C-19-11 oxy) and 
those which do not (C-19-11 desoxy). 
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It was found that the total identifiable ketosteroids (11 oxy and 11 desoxy) 
excreted by patients with uncomplicated diabetes are essentially normal while 
in patients with retinopathy and nephropathy these metabolities vary from 
relatively normal to low values. Much smaller quantities of these metabolites 
are excreted by nondiabetic patients with renal insufficiency. 

The C-19-11 desoxy metabolites are excreted by diabetic patients with capillary 
vascular disease and by nondiabetic patients with renal insufficiency in smaller 
amounts than by patients with uncomplicated diabetes and normal persons. 

The C-19-11 oxy metabolites are excreted by all three diabetic groups in 
normal or somewhat less amounts and in diminished amounts by nondiabetic 
patients with renal insufficiency. 

No significant deviations from normal in excretion of urinary 17-hydroxy- 
corticosteroids and plasma 17-hydroxycorticosteroid levels were observed in the 
diabetic groups. 

Variations produced by the intravenous administration of 40 mg. of ACTH 
over a 6-hour period were the same in diabetic and normal subjects. 

Comparison was made of the excretion of these substances by two groups of 
patients with diabetic and nondiabetic nephropathy, respectively, of approxi- 
mately the same age and sex and with similar filtration rates and quantities of 
proteinuria. Electrophoretic patterns of serum and urinary proteins of the two 
groups were identical. The data indicated that the output of urinary 17-keto- 
steroids and 17-hydroxycorticosteroids in the patients with diabetic nephropathy 
still exceeds the amounts found in nondiabetic patients with renal disease. 

The excretion of radioactive metabolites in the urine after injection of 4-C™ 
hydrocortisone was tested in three diabetic patients with Kimmelstiel-Wilson 
syndrome, one nondiabetic patient with chronic pyelonephritis and one with 
chronic glomerulonephritis. Much less of the administered radioactive hydro- 
cortisone was excreted by these patients than by normal controls. The urinary 
radioactivity appeared to be closely related to the level of renal function, and no 
real differences existed between the diabetic and the nondiabetic patients. 


Comment: Efforts to confirm or deny the adrenocortical hypothesis of the pathogenesis 
of diabetic retinopathy have produced conflicting results. The present study is one of the 
more careful and thorough that have been reported to date. The authors fail to demon- 
strate significant differences between the two groups of diabetics. If such differences exist, 
the failure to detect them may result from the methods of case selection, the known inter- 
mittency and lability of adrenocortical function in diabetics with retinopathy, or from 
qualitative (and unmeasured) rather than quantitative alterations in adrenocortical 
function. 

BERNARD BECKER 
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DIABETIC RETINOPATHY AND CYANCOBALAMIN (VITAMIN B,,) 


A PRELIMINARY REPORT 
A. J. CAMERON AND G. J. AHERN 


Royal Eye Hospital, London, England, and Department of Ophthalmology, 
St. Helier Hospital Growp 


Brit. J. Ophth., 1958, 42: 686-693 


A relationship between vitamin By, diabetes, and the adrenal cortical 
hormones has been postulated (Becker et al., J. Clin. Nutrition, 1953, 1: 417) and 
animals experimentally deficient in vitamin Bi: have been reported to exhibit 
hyperglycemia. Vitamin B,2 has been reported to be beneficial in the treatment 
of the diabetic neuropathies and some interest has been taken in establishing a 
relationship between the presence of neuropathy and retinopathy in diabetics. 
It has been stated from the Johns Hopkins Hospital that over 90 per cent of all 
diabetic neuropathies had, in addition, a retinopathy, and if vitamin By de- 
ficiency is responsible for the diabetic neuropathic condition it is perhaps per- 
missible to postulate that the diabetic with retinopathy is also depleted of 
vitamin B,2, at any rate more so than the nonretinopathic diabetic. It is con- 
ceivable that diabetes and adrenal cortical hormones act through a deficiency in 
vitamin By. or through an inability to metabolize some steroids in the absence 
of Bie. 

In the present study 10 cases of diabetic retinopathy were ophthalmoscopically 
examined before and after a course of treatment with intramuscular cyanco- 
balamin (vitamin B,2) in doses of 1000 ug. daily for 14 days. Selected cases had 
colored fundus photographs taken before and after treatment. An equal number 
of controls was similarly examined. 

It was noted on comparing the photographs before and after treatment that 
in 3 cases the degree of retinal exudate had diminished. Of the 10 cases clinically 
examined, 5 had improved; those improvements took place in 3 cases with 
moderate diabetic retinopathy, and in 2 cases with marked diabetic retinopathy. 

Of the controls the condition in 5 cases was unchanged except for variations 
in visual acuity after a lapse of six months. In all the remaining 5, the condition 
had deteriorated in one eye. Though many of the controls, judged by the blood 
sugar, appear to be severe diabetics, they were not necessarily severe cases of 
diabetic retinopathy. No lessening of exudate was noticed in any of the controls. 

The improvement in the treated cases has maintained for up to six months in 
some cases. While it is agreed that the exudates in any form of exudative retinitis 
tend to lessen, particularly after the peak period of the condition has passed, it 
may be a little significant that in one or two cases in the series this took place 
within a definite period and under similar conditions. 

Lederer et al. (Diabéte, 1955, 3: 157) were of the opinion that the administra- 
tion of vitamin By, to diabetics with retinopathy increased the capillary re- 
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sistance. No significant lessening of superficial or deep hemorrhages was noted in 
the majority of cases in the present series. 

Skeggs et al. (J. Biol. Chem., 1950, 184: 211), microbiologically measuring the 
amount of vitamin By in 8-hour urinary specimens obtained from diabetic 
patients who had been given an intramuscular injection of a test dose of 50 ug. 
of vitamin Biz, found very marked excretory differences between patients with 
and without retinopathy. Compared with a normal nondiabetic value of 9.6 
gamma excretion, 22 patients with retinopathy had an excretion average of 19 
gamma; 13 diabetic patients without retinopathy excreted an average of 4.2 
gamma, and it is claimed that the marked difference in the fraction excreted 
provides a clinical test for the presence or absence of retinopathy in the diabetic. 
These findings are presumed to indicate an increased adrenal cortical activity in 
the presence of retinopathy. 


Comment: The present report stems from the authors’ acceptance of a role of vitamin 
By in the pathogenesis of diabetic retinopathy. The basis for this hypothesis is the finding 
of differences between diabetic persons with and without retinopathy in serum vitamin 
By. levels as well as the urinary excretion of Bi. following a test-dose. Animal work also 
supports the hypothesis in that cortisone aggravates a vitamin By deficiency, and the 
Kimmelstiel-Wilson-like lesions induced by cortisone in rabbits are made worse by the 
omission of Bis from the diet. 

The present paper is confined to a brief clinical evaluation of the systemic administra- 
tion to diabetics of 1000 wg. of vitamin By, per day for 14 days. Although some slight im- 
provement in diabetic retinopathy is recorded, the follow-up is too short to draw 
any conclusions. This is particularly true in a disease process which is so variable in its 
rate of progression, and with frequent spontaneous remissions. 

Similar studies with vitamin B,2, but for considerably longer periods (up to 2 years) 
and with much larger population samples, have been carried out in clinics in Baltimore 
and St. Louis, but unfortunately without significantly altering the progression of diabetic 
retinopathy. However, if the improvement reported in the present paper is found to persist 
and can be confirmed, further studies are indicated with particular emphasis on a ‘“‘double- 
blind” technique. 

BERNARD BECKER 


RETINAL VASCULAR MICROMETRY BY THE USE OF A 
MEASURING OPHTHALMOSCOPE 


Marsory B. SNODGRASS 
The Eye Infirmary, Glasgow, Scotland 
Brit. J. Ophth., 1958, 42: 535-539 


The eye is the only part of the body in which blood vessels can readily be ob- 
served. In disease, retinal blood vessels may show pathologic variations in cali- 
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ber, and spasticity of retinal vessels may show measurable alteration after treat- 
ment, in particular during the exhibition of vasodilator drugs. It was felt that a 
portable instrument sufficiently accurate to measure variations in the caliber of 
retinal vessels would be of clinical value. 

Attempts have previously been made to obtain absolute measurements of 
delineable, ophthalmoscopically visible retinal structures in the fundus. Some of 
these methods involve the use of complicated apparatus and others are insuffi- 
ciently accurate to measure the caliber of the smaller retinal blood vessels. For 
routine hospital work, it was felt that some adaptation of Morgan’s graticule 
used in conjunction with Keeler’s electric measuring ophthalmoscope would 
prove a practical method. 

A graticule was designed with gauges of 10 widths ranging from 0.01 mm. to 
0.1 mm. These are inserted into the central clear area of a Morgan-type graticule. 
Each gauge consists of a central black cross bordered by a clear area on each 
side; the cross and the flanking blank area are of the prescribed width. This 
graticule was made for the author by Messrs. Keeler and fits their measuring 
ophthalmoscope. The graticule can be rotated and moved up and down on the 
ophthalmoscope and, by moving a special focusing button, its image may be 
focused through the objective on to the fundus. The separation between the ob- 
jective and the graticule is recorded on an illuminated scale in the ophthalmo- 
scope which measures this separation in diopters when the objective is at the 
anterior focal point of the eye. 

The measurements obtained will only be absolute if the objective of the 
instrument is at the anterior focal point of the eye. This position is difficult to 
maintain accurately and, in the following investigation, the ophthalmoscope is 
held as close to the eye as is comfortably possible in the first examination. Sub- 
sequent observations are carried out with the graticule pre-set at the dioptric 
position recorded at the first examination. Thereafter its image is brought into 
sharp focus on the fundus by moving the ophthalmoscope nearer to, or further 
from, the patient’s eye. 

Observations were carried out on a series of young adults showing no clinical 
evidence of disease of the cardiovascular system in order to test the accuracy of 
the instrument. A series of 100 sets of observations, at 15 observations each, was 
made and the variation of each reading from the arithmetic mean of its set of 
readings was calculated. Of the readings, 95 per cent had a maximum variation 
of less than the difference between two neighboring gauge widths (0.01 mm.). 

This method of retinal vascular micrometry has a fair degree of accuracy and, 
although it is time-consuming and involves cooperation from the subject, it 
should be applicable in clinical work for consecutive observations of the measure- 
ment of some retinal structure, and may also be used in research demanding 
controlled and accurate observations. 


Comment: This is an interesting method of examination in which selected individuals 
may become quite skillful, but apparently not as rewarding in clinical or scientific in- 
formation as would be commensurate with the amount of time and painstaking labor on 
the part of the examiner and the unusual amount of necessary cooperation (concentration 
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and exposure to the dazzle of a bright ophthalmoscope light for 144 to 1 hour) on the part 
of the patient. 
BertHa KiiEN 


CONGENITAL ARTERIO-VENOUS ANEURYSM OF 
THE RETINA 


Matcotm E. CAMERON 
Brisbane, Australia 


Brit. J. Ophth., 1958, 42: 655-666 


Since the first case report in 1874 not more than 40 cases of arteriovenous 
aneurysm of the retina have been reported in the literature. The fundus picture 
differs according to the number of vessels involved. The dise may be wholly ob- 
scured by a mass of tortuous and twisting blood vessels, which represent several 
arteries and veins that have emerged from the disc and become inextricably 
wound around each other. In other cases, only one or two vessels are affected, 
the remaining vessels being normal, and it is in these cases that the vessels can 
be more intimately studied. Often the three varieties of arteriovenous aneurysm 
are represented in one fundus. The most striking and common presentation is 
that in which the large convoluted artery and vein join each other at the end of 
their course without any intervening capillary bed. 

The second type of arteriovenous aneurysm is the angioma. This consists of an 
oval mass of small vessels supplied by an artery and usually drained by several 
small veins, the whole being often less than the disc in size. The angioma is not 
to be confused with the hemangioblastoma of the von Hippel-Landau syndrome, 
which is a mass of actively proliferating angioblastic tissue. 

The third type is that in which an artery and vein are joined by an anomalous 
vessel. This is well seen in the case presented by the author, where the right 
superior nasal vein and a right inferior nasal artery are joined by a vertically 
running vessel. 

The cause of the condition is probably congenital. The visual fields are gener- 
ally normal. In 30 per cent of cases the visual acuity is 6/9 or better, and in the 
remainder it varies from 6/12 to no perception of light. In some cases this de- 
creased visual acuity does not appear to be due to encroachment on the optic 
nerve fibers by the angiomatous vessels. It may be that, just as there is a failure 
in the differentiation of the primordial vascular system, there is also a failure in 
the development of the retinal elements. 


Comment: Visible retinal participation in intracranial arteriovenous aneurisms is not 
only interesting but occasionally of great practical importance, since it may point to wide- 
spread vascular anomalies of adjacent facial structures. 
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Fatal hemorrhage after a tooth extraction has been reported by Kroh (Arch. klin. Chir., 
39: 389, 1925). A retinal hemorrhage had led to partial loss of vision in the affected eye of 
this patient. Hematemesis and severe epistaxis were present in such a patient because of 
an associated cavernous hemangioma of the mandible (Bower, Klien and Bronstein: Am. 
J. Dis. Child., 64: 1032, 1942). 

The only condition of the fundus which might come into consideration for differential 
diagnosis is the early stage of the angiomatosis retinae, or von Hippel’s disease, in the 
pathogenesis of which the factor of maldevelopment has been emphasized of recent years. 

Since Cushing and Bailey’s monograph of 1928, wherein they considered the retinal 
tumors in von Hippel’s disease as true hemangioblastomas, some evidence, based on the 
work of Knodel (Virchows Arch. path. Anat., 287: 886, 1931), Roussy and Oberling ( Presse 
Med., 38: 179, 1930) and Berger and Valle (Ann. anat. path., 8: 313, 1931) has been 
brought forth to indicate that the conception of these tumors as angiomatous malforma- 
tions rather than true blastomas is justified. Van der Hoeve, who developed the conception 
of the phakomatoses, and others called attention to a group of congenital disorders in 
which defects of the central nervous system are associated with visceral and cutaneous 
malformations, e.g., Bournville’s tuberous sclerosis, von Recklinghausen’s neurofibroma- 
tosis, encephalotrigeminal angiomatosis and Stiirge-Weber disease. 

In contradistinction to the systemic and capillary type of angiomatoses in the Hippel- 
Lindau and Stiirge-Weber syndromes, these patients have a more localized, if extensive, 
angiomatous malformation of the arteriovenous type. 

From the clinical aspect it cannot be decided whether these angiomas are of the con- 
genital arteriovenous type, representing a retention of the original arteriovenous connec- 
tions, or whether they were originally venous angiomas and have undergone a process of 
arterialization. 

Ward and Horton have suggested that the term abnormal arterial venous communica- 
tion be applied to all vascular anomalies in which blood passes into the venous system 
without passing through the capillary bed. Thus arteriovenous aneurysms, arteriovenous 
fistulas and angiomas represent the same type of lesion, which may be demonstrated by 
arteriography or by an increase in oxygen content of the venous blood adjacent to such a 
region. 

BertTua Kien 


CEREBRAL VASOSPASM 


J. LAWRENCE Poou 


Service of Neurological Surgery, Neurological Institute, Presbyterian Hospital, 
Columbia University College of Physicians and Surgeons, New York, New York 


New England J. Med., 1958, 259: 1259-1264 


Clinical, angiographic and experimental observations indicate that the larger 
arteries of the brain and their major branches, in contradistinction to the smaller 
pial vessels, are susceptible to local or limited as well as widespread vasocon- 
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striction that may be induced by a variety of stimuli, including surgical manipu- 
lation, hemorrhage or disease. Cerebral vasospasm may lead to permanent neuro- 
logic deficits or fatal cerebral edema. 

Some confusion seems to arise from the fact that most of the experimental 
work involving direct observation of cerebral vessels has hitherto centered al- 
most wholly on the small pial arteries that evidently do not respond to trauma, 
drugs or disease as do larger cerebral arteries. Cerebral vasoconstriction appears 
to be mediated principally by the vascular musculature, but intrinsic neuro- 
genic reflex activity may also play a part, as may control by an extrinsic innerva- 
tion of the cerebral arteries. 

Cerebral vasoconstriction (or dilatation) may be regulated by central brain- 
stem mechanisms. Various techniques have been devised for observing and 
testing the cerebral circulation and its vessels. Of particular interest are studies 
based on direct observation of cerebral arteries and associated or independent 
changes in brain temperature revealed by an intracortical thermocouple tech- 
nique. Local vasospasm could be promptly induced on light stroking of any part 
of the circle of Willis with a probe both in animals (cat, dog and monkey) and 
in man. Equivalent mechanical stimuli applied to pial arteries, however, pro- 
duce little if any change in the diameter of these smaller vessels. 

More severe, prolonged or repetitive stimuli tend to lengthen the duration 
of induced vasospasm in the larger cerebral arteries and generally result in a 
spread or extension of vasoconstriction along the artery distal to the zone of its 
stimulation. Topical application of 3 per cent papaverine to such a constricted 
artery, as with vessels of equivalent size similarly tested elsewhere in the body, 
results in prompt enlargement of its caliber to a size even greater than that in 
the initial resting state. If 2 per cent procaine is applied under similar circum- 
stances, an appreciable reduction of vasospasm may also occur, although to a 
lesser degree and less constantly than that effected by papaverine. The powerful 
effect of papaverine, a smooth-muscle relaxant, as compared with that of pro- 
caine, which acts primarily on nerves and nerve endings, suggests that although 
the artificially induced cerebral vasospasm is mediated largely by the vascular 
musculature, there may also be a neurogenic factor. 

Intracarotid or intravenous injections of papaverine, procaine and acetyl- 
choline did not alter the caliber of either the larger or the smaller cerebral ar- 
teries, although anoxia or the administration of carbon dioxide, of course, re- 
sulted in their dilation. Electric stimulation of the cervical sympathetic or any 
of the upper three cervical sensory and motor-nerve roots did not appear to 
affect the diameter of large or small cerebral arteries, according to experimental 
observations in the laboratory of the Neurological Institute. 

Clinical evidence of cerebral vasospasm is for the most part based on the 
correlations between neurologic and angiographic findings both before and at 
various intervals after subarachnoid hemorrhage from an intracranial aneurysm. 
Before rupture of an intracranial aneurysm, angiographic evidence of vasospasm 
and secondary neurologic signs are extremely rare. In angiograms, for example, 
showing an aneurysm that has never bled the author has seen no evidence of 
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vasospasm. Several months later, however, when such an aneurysm had rup- 
tured because it was not surgically treated, repeated angiography now clearly 
showed ipsilateral but no contralateral evidence of vasospasm. Since no gross 
clot, hematoma or vascular shift was apparent on either angiography or sub- 
sequent surgical exploration, it can be concluded that the demonstrated arterial 
narrowing adjacent to the aneurysm and the concomitant contralateral neuro- 
logic signs were due to vasospasm. 

In other cases of ruptured intracranial aneurysm, both treated and untreated, 
obvious local and sometimes extensive, remote cerebral vasospasm could be 
seen in the serial anteroposterior, lateral and oblique films taken within three 
weeks of the time of hemorrhage. In follow-up angiograms several months later, 
all evidence of vasospasm had disappeared. Neurologic deficits secondary to 
vasospasm, moreover, may or may not persist after the vasospasm has disap- 
peared, depending on whether or not the vasospasm has led to permanent nerve- 
cell damage. 

In interpreting angiograms showing cerebral vasospasm, one must be careful 
to consider such misleading factors as a faulty technique during carotid injection, 
hypoplasia and other congenital anomalies of the cerebral circulation, and 
narrowing of vessels due to distortion, displacement or arteriosclerotic changes. 
Altogether, combined clinical and arteriographic studies strongly suggest that 
the presence of even a small amount of subarachnoid blood, usually without any 
clot formation, is a major factor in the production of this type of cerebral vaso- 
spasm. It is of interest that vasospasm was rarely found when arteriography 


revealed arteriosclerotic changes, as might have been expected of pathologically 
stiff vessels. 


Persisting widespread cerebral vasospasm can lead to nerve-cell death with 
secondary hemoplegia or other complications. Cerebral vasospasm, besides, may 
become a gradually and insidiously progressive affair, even though no further 
bleeding occurs. In many patients for the first 6 days or so after subarachnoid 
hemorrhage from rupture of an aneurysm there was little or no evidence of weak- 
ness, but by the 7th or 8th day progressive hemiparesis occurred that led 
to hemiplegia in the course of a few hours or days. Early surgery in cases of aneu- 
rysm, preferably before the 6th or 7th day after hemorrhage, not only can 
prevent progressive vasospasm of this sort but also may serve to relieve it. 

This and related types of cerebral vasospasm continue to be difficult to treat 
despite occasional reports of success by means of carbon dioxide inhalations, 
stellate-ganglion blocks or pericarotid or intracarotid injections of procaine, 
papaverine or other agents. It might be unwise to try to relieve vasospasm proxi- 
mal to a recently ruptured aneurysm by drug therapy, even if one could, lest an 
increased flow and pressure of blood cause further bleeding. At operation, how- 
ever, once an aneurysm or other lesion has been appropriately dealt with, it is 
desirable and usually possible to relieve existing or surgically induced vasospasm 
by topical applications of 3 per cent papaverine or 2 per cent procaine, just as 
in the experimental preparations. 

Some doubt still appears to surround the concept of cerebral vasospasm, but 
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it is a valid one, as illustrated by clinical, angiographic, experimental and sur- 
gical observations. 


Comment: This summary of the experimental and clinical evidence in favor of the 
existence of true and often widespread cerebral angiospasm is of special importance to the 
ophthalmologist, because similar mechanisms, mediated partly by the vascular muscula- 
ture, partly by neurogenic reflex activity, may control also the retinal vessels. 

It is interesting that intravenous or even intracarotid injections of antispasmodic drug 
such as papaverin or procaine had no effect upon either the smaller or larger cerebral 
arteries, while topical application to such a contricted vessel resulted in immediate dilata- 
tion. Similarly, it has been shown in occlusions of the central retinal artery that retrobulbar 
injections of antispasmodic drugs such as priscoline or procaine or aminophylline may 
bring about a reopening of the spastic artery while the oral or intravenous routes of these 
and similar drugs are entirely ineffective. 


Bertua Kien 


LE SYNDROME OCULAIRE DE LA MACROGLOBULINEMIE* 


(SYNDROME DE WALDENSTROM) 


B. CaGIANUT 
Ziirich, Switzerland 
Ann. ocul., 1958, 191: 579-591 


In 1944 Waldenstrém (Acta med. scandinav., 1944, 117: 216) described a 
clinical syndrome (macroglobulinemia) characterized by a nonhemolytic, 
normochromic anemia, hemorrhages of the mucosa and retina, leukopenia, the 
presence of an abnormal protein of large molecular weight in the blood serum, 
and proliferation of lymphoid and mast cells in the bone marrow. Diagnosis rests 
on the demonstration of macroglobulinemic paraproteinemia by ultracentrifuga- 
tion of the blood serum and the pathologic findings in the bone marrow. The 
absence of skeletal lesions on x-ray differentiates it from myeloma and leuko- 
penia. 

In general, two forms may be distinguished: a severe, rapid form leading to 
death within 2 to 5 years, and a slower one (forme fruste) permitting survival 
for up to 12 to 16 years. The clinical symptoms are variable. In the severe form 
they include excessive palor, extreme fatigue, cachexia, edema, anorexia, nomo- 
chromic anemia accompanied by hemorrhagic diathesis, hepatomegaly and 
splenomegaly. Epistaxis is a frequent and early sign. More than half of the 20 
cases reported in the present paper presented these symptoms. In addition, the 


* Dr. Klien’s comment on this article is included with the comment on the article by 
Hampton which follows. 
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neurologic syndrome of Bing-Neel was present in 5 of the 6 patients who died 
within 14 months from onset of the illness. 

That the disease is not extremely rare is shown by the fact that the author 
saw on the average of 1 case per year in 2 hospitals of Ziirich. No sex preference 
is apparent; his 20 cases include 11 males and 9 females. The youngest patient 
was 32 years old, the oldest, 82; the mean age about 53. 

Six of the patients died within 14 months, 7 within 2 to 5 years from onset. 
The longest survival period was 11 years. One died of an intestinal hemorrhage 
and two of cerebral hemorrhages. Six had malignant epithelial tumors. 

Ocular changes with decrease of visual acuity were observed in 13 of the pa- 
tients. Nearly always both eyes were attacked to the same degree. These changes 
appeared early in the disease in those with the Bing-Neel syndrome and late in 
the majority of those with invasion of the reticulo-endothelial system. 

The ocular symptoms start abruptly, with visual acuity decreasing rapidly 
within a few days, in most cases to below 0.1. An absolute scotoma is the conse- 
quence of macular lesions. The limits of the visual field remain intact. The most 
characteristic symptom is the aspect of the fundus. The alterations surround 
the central and peripapillary region while sparing the periphery. The retina is 
greatly swollen and grayish; in places it is detached by a massive intra- and 
retroretinal exudate. Numerous round and deep hemorrhagic spots are dissemi- 
nated along the vessels. The arterioles are thin and there is pronounced venous 
stasis. Sometimes papilledema is observed. The arterial pressure of the retina 
remains normal. The appearance of these symptoms, especially the exudation, 
has an unfavorable influence on the prognosis, foreshadowing a fatal outcome. 

These symptoms may also appear in the formes frustes. Here they are variable 
and none is characteristic. They have no effect on the development of the dis- 
ease. 

The prognosis of the retinal lesions themselves is bad. Although the hemor- 
rhages may disappear with time and leave only foci of localized degeneration, 
the serious disturbance of the visual functions resulting from the exudation is 
irreversible. 

Microscopic examination of the enucleated eyes of 3 patients revealed non- 
inflammatory intra- and retroretinal exudation which caused a more or less 
pronounced detachment of the retina at the posterior pole. The etiology of the 
exudate is still unknown. The retina itself was thickened and infiltrated with a 
homogeneous mass of eosinophiles, grouped in the form of droplets around the 
optic nerve and macular region. They occupied all layers of the retina and some- 
times also the retroretinal space. The large vessels also contained the same sub- 
stance which in color resembled fibrin but on chemical analysis proved to be 
paraproteins of seral origin. The absence of cellular infiltration and the com- 
pletely normal aspect of the retinal vessels was noteworthy. Small intraretinal 
hemorrhages complete the histologic picture. The periphery of the retina was 
normal. The choroid and sclerotic were intact. The acellular mass also filled the 
anterior chamber. The region of Schlemm’s canal was infiltrated by lympho- 


cytes and histioplasmocytes and numerous basophiles had invaded the ciliary 
body. 
















































CLINICAL PRACTICE 
WALDENSTROM’S MACROGLOBULINEMIA 


CLINICAL AND PATHOLOGICAL REPORT OF A CASE RESEMBLING 
MutrtiepLeE MYELOMA 


JAMES W. HAmMpTon 


University of Oklahoma School of Medicine and University Hospitals, Oklahoma 
City, Oklahoma 


New England J. Med., 1958, 258: 1293-1296 


This report concerns a 68-year-old man who had been admitted to hospital 
because of weakness, easy fatigability and weight loss during a 5-month period. 
Symptoms of congestive heart failure had responded to digitalis but his anemia 
persisted in spite of ferrous sulfate by mouth and injections of vitamin By. 
At the time of admittance he also presented orthopnea, ankle edema, intermittent 
episodes of gingival hemorrhage, radial and punctate hemorrhages in both fundi, 
epistaxis and spontaneous purpura. A study of the blood showed a pancyto- 
penia. An abnormal electrophoretic pattern showing a marked increase of pro- 
tein in the y-globulin range, plus a predominance of lymphoid cells and the pres- 
ence of large mast cells in the bone marrow were interpreted as indicative of 
myeloma. Urethane therapy for about 1 month showed no clinical or laboratory 
evidence of improvement. Since no skeletal lesions were demonstrated the diag- 
nosis was questioned and a Sia water test for macroglobulins was done. The 
positive results prompted ultracentrifugal analysis of the serum. The presence 
of a large molecule globulin fraction showing a Svedburg sedimentation con- 
stant of 19 (7.e., greater than 15) established the correct diagnosis of Walden- 
strém’s macroglobulinemia. Urethane therapy was discontinued and the patient 
discharged. Six weeks later he was readmitted. Increasing amounts of blood 
were required to combat the symptoms of anoxia. He died from a massive intra- 
cranial hemorrhage; the duration of his illness was 8 months. The most striking 
finding at autopsy was the widespread presence of hemorrhages involving all 
organs, including the skin and serosal surfaces. 

No satisfactory treatment for this disease has been found. Supportive therapy, 
especially transfusions to relieve the profound anemia, is recommended. 


Comment: The impressive number of patients with this syndrome which has been 
studied in detail by the French author permits now some conclusions as to its frequency 
and the average age at which it may be encountered. The youngest patient was 36 years, 
the oldest 82 years old, the average age was 57. 

This is of practical value in considering the differential diagnosis of hemorrhagic retinal 
diseases. A variety of thromboembolic processes in the retina may accompany the so 
called molecular diseases among which abnormalities of the globulin molecule may be more 
common than thought heretofore. 

Certain molecular abnormalities such as hemoglobin-C disease may lead to widespread 
necrosis of the bone marrow with the possibility of emboli derived from this necrotic ma- 
terial into various organs including the eye. 


Vi 


Qsetaevaeiivii i 








530 SURVEY OF OPHTHALMOLOGY 


In others, thrombotic tendencies may prevail due to slowing and even sludging of the 
blood column, leading to retinal hemorrhages in addition to those from the generalized 
hemorrhagic diathesis of unknown origin. 

An entirely new trend of thinking should be ours when confronted with hemorrhagic 
retinal diseases, and we should more routinely resort to bone marrow examinations and 
electrophoretic studies of the blood in such patients. 

BertuHa Kuen 


OCULAR RIGIDITY 
CHANGES IN OCULAR RIGIDITY IN ENDOCRINE EXOPHTHALMOS$ 


R. WEEKERS AND G. LAVERGNE 
Ophthalmological Clinic, Liége University, Liége, Belgium 
Brit. J. Ophth., 1958, 42: 680-684 


Two types of endocrine exophthalmos are frequently distinguished, thyrotoxic 
or hyperthyroid exophthalmos and thyrotropic, ophthalmoplegic, or edematous 
exophthalmos. These two clinical entities, thyrotoxic and thyrotropic exoph- 
thalmos, may be encountered in the same subject. When a goiter is given treat- 
ment, a typical hyperthyroid type of exophthalmos is often seen to become more 
pronounced and to acquire the features of thyrotropic exophthalmos. Such 
transitions are so frequent that cases of either purely hyperthyroid or purely 
thyrotropic exophthalmos are relatively rare. 

In a recent paper (1957) the authors demonstrated that ocular rigidity is 
considerably reduced in thyrotropic exophthalmos but remains normal in 
thyrotoxic exopthalmos. The present observations cover a series of 26 cases of 
thyrotoxic and six cases of thyrotropic exophthalmos. The average ocular 
rigidity in normal subjects usually varies between 0.0200 and 0.0250, and it 
shows a somewhat wide margin of fluctuation in normal conditions, even in the 
absence of any anomaly of the eyeball. 

Table 1 shows a marked decrease in ocular rigidity in six cases of thyrotropic 
exopthalmos with a change in ocular motility and chemosis. Chemosis seems to 


TABLE 1 
Decrease in Ocular Rigidity in Six Patients with Thyrotropic Exophthalmos 





K (Ocular Rigidity) 
No. of Eyes 





Minimum Average Maximum 
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be the clinical symptom which heralds a decrease in ocular rigidity. Apart from 
its value as an aid in diagnosing the nature of an endocrine exophthalmos, ocular 
rigidity is also of importance in the determination of the ocular tension. Endo- 
erine exophthalmos—and particularly, or so it would seem, thyrotropic exoph- 
thalmos—is sometimes complicated by a pathologic increase in ocular tension. 
Tonometric determinations show certain errors when ocular rigidity is ab- 
normally low. As a result, ocular hypertension is only too readily overlooked or 
underestimated in subjects with thyrotropic exophthalmos in whom ocular 
rigidity is decreased. 

In the 26 cases of hyperthyroid exophthalmos the ocular rigidity fluctuated 
between a minimum of 0.0170 and a maximum of 0.0325, with an average of 
0.0226. The calibration tables of the Schiédtz tonometer have been calculated on 
the basis of a rigidity of 0.0215. 

The hypertension seen in thyrotropic exophthalmos is favorable by therapeutic 
measures which reduce the aqueous flow (Diamox or 2 per cent adrenaline), but 
itimproves only very slightly after treatment with miotics. However unobtrusive, 
it may give rise to glaucomatous defects in the field of vision. 

Thyrotropic exophthalmos is characterized by an increase in the water con- 
centration of various tissues. This phenomenon is seen in the orbit, the extrinsic 
muscles, and the subconjunctival spaces. It seems that the decrease in ocular 
rigidity revealed by differential tonometry is attributable to a change in the 
physical properties of the sclera, which results in an anomalous imbibition. To 
this phenomenon may also be attributed the abrupt changes in ocular refraction 
observed in one of the cases. Such changes in cases of exophthalmos with low 
ocular rigidity merit further investigation. 


Comment: With the availability of the Goldmann applanation tonometer, the finding 
of a reduced scleral rigidity in eyes of patients with so-called “thyrotropic exophthalmos” 
has been verified in a number of laboratories. Unfortunately, however, a low scleral rigidity 
coefficient is not specific for this type of exophthalmos and is noted in some eyes that are 
proptosed on such basis as neoplasms, pseudotumors and orbital myositis. 

It is of considerable interest that the distensibility of a collagenous tissue like the sclera 
is altered in an endocrine order. This is particularly important in thyrotropic exophthal- 
mos because associated with this condition are abnormal deposits of mucoids (e.g., orbital 
and pretibial myxedema). 

Since many myopic eyes are also characterized by a reduced scleral rigidity, questions 
naturally arise as to possible endocrine disorders underlying the myopic changes. Studies 
are in progress to try to elucidate such mechanisms. 

Unfortunately, alterations in scleral rigidity are not confined to just exophthalmos and 
myopia. For example, they can be induced in some eyes by the administration of miotics 
or following surgical procedures. 

From the practical point of view, it is important to emphasize (as the authors have done 
for endocrine exophthalmos) that all eyes with reduced scleral rigidity may suffer from 
glaucoma that goes unrecognized by Schiétz tonometry alone. 

BERNARD BECKER 
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OPTIC PATHWAYS 
CHIASMAL ARACHNOIDITIS 


D. C. Grpss 
Kent and Sussex Hospital, Tunbridge Wells, Kent, England 
Brit. J. Ophth., 1959, 43: 52-56 


Chiasmal arachnoiditis is thought by many to be a nebulous entity to be con- 
sidered in differential diagnoses of chiasmal lesions but seldom encountered in 
practice. Duke-Elder described the pathology in his textbook. Proliferative 
changes in the arachnoid bind down the chiasma and optic nerves, compresses 
and cuts into them, or infiltrating along their connective tissue septa. Although 
preceding infection (hematogenous, encephalitic or spread from the nasal 
accessory sinuses) has been mentioned, the etiology is obscure. The arachnoid 
tends to continue an adhesive sclerosis long after the inciting agent has ceased to 
be active. The symptoms include headache with sudden or gradual loss of vision. 
Oculomotor pareses have been reported. The visual fields commonly show pleo- 
morphic shifting changes, irregular concentric contraction or incongruous bi- 
temporal hemianoptic defects. The diagnosis is based mainly on the lack of other 
signs, endocrine, nervous or radiologic. 

A case which presents many features of the disease and seven episodes of visual 
deterioration over 8 months is reported. 

A 38-year-old man was referred to the outpatient department on September 24, 
1955. For 10 days he had noticed dull occipital pain, particularly on lateral 
ocular movement and for 3 days pain behind the left eyeball. On waking one 
morning, the vision in his left eye was so defective that at first he thought the 
eye was closed. This cleared within a few minutes but a slight blur persisted 
although the corrected visual acuity was 6/5 in each eye. The fundi were normal 
and the visual fields showed no scotomata; the left pupil was 1 mm. larger than 
the right and had a sluggish and poorly maintained reaction to light. 

On October 20, 1955, he reported pain on movement in his right eye, followed 
by blurred right vision. Visual acuity with glasses was 6/12 in the right eye and 
6/5 in the left. The pupils remained unequal. The right reaction was poorly 
maintained and there was weakness of the medial rectus and inferior oblique 
muscles. The IV, VI and VII nerves and corneal sensation were normal. The 
media were clear and no definite scotoma could be found. Two weeks later the 
vision in the right eye had improved to 6/9 but there was still some diplopia on 
looking to the left. In another 4 weeks the corrected vision was 1/5 in each eye, 
the pupils were equal and the ocular movements normal. 

On January 7, 1956, he again reported failure of vision. He described a “bar” 
spreading across the left temporal field above which he could see blurred images 
and below which he could see clearly until on the fourth day his left central 
vision “blacked out.” The vision in the right eye had deteriorated over the last 
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24 hours. Visual acuity was 6/36 in the right eye and hand movements in the 
left. The left field showed a dense central scotoma, and the right, a defect in its 
upper part with a deep central core. Six days later the left central scotoma had 
fragmented and the right had lost its central core. By January 23 the corrected 
visual acuity was 6/6 in each eye and no scotomata were found to 1/1000 white 
or 3/1000 red for either eye. 

Five days later he returned with the complaint of blurred vision in the left 
eye and the visual field showed for the first time a bitemporal hemianopic tend- 
ency, mainly in the upper part. The left scotoma began to recede within 2 days 
but the right eye improved more slowly. 

On February 16 he again described the sensation of a curtain passing across 
his sight, diagonally from the lower temporal to the upper nasal part of the 
right field. The corrected visual acuity was 6/60 in the right eye and 6/6 in the 
left. The right field showed a lack of perception of 1/1000 white; the left was 
normal. 

He was admitted to hospital for a 3-week course of rest, anticoagulants (Din- 
devan) and ACTH. The vision showed steady improvement until March 7 
(while he was still on ACTH) when he described a shadow passing across the 
left field from the temporal side. Corrected visual acuity was 6/2 in the right 
eye and 6/36 in the left. The visual fields showed a dense left centrocecal scotoma 
and a right hemianopic defect. He was discharged on 25 mg. of cortisone twice 
daily and iodides were started. It was observed that bodily exertion and hot 
baths produced an appreciable but temporary falling off of vision. 

A rapid bilateral deterioration of vision on March 17 may have been due to 
the fact that he had run out of cortisone 48 hours previously. Improvement 
began when cortisone was resumed. However, optic atrophy was noted for the 
first time. 

As marked improvement in vision occurred after extraction of an aching tooth 
on March 26, it was suggested that there might be a connection between his 
disease and dental infection. A bacteriologic examination of another tooth, 
extracted on April 28, showed the presence of Streptococcus viridans and Neis- 
seria catarrhalis. Although these may have been contaminants from the mouth, 
a course of vaccine was tried. Parke-Davis anticatarrh vaccine was given in 
June, starting with 0.1 ml. and increasing by seven doses to 1 ml. In July the 
visual acuity had improved and by September, although bitemporal defects were 
present, both maculae were spared. 

The patient had been taking 5 mg. of prednisone daily up to the time of writing. 
The visual fields have shown no change. The corrected visual acuity is 6/18 in 
the right eye and 6/9 in the left and both discs show optic atrophy. However, 
the patient feels confident enough of his sight to drive a car in the country. 

The diagnosis of arachnoiditis was made on the basis of the initial variability 
of perimetric defects, their rapid and apoplectiform fluctuations, and the ab- 
sence of neurologic, radiologic and serologic abnormalities. 


Comment: This case report is interesting for comment only in the fact that it empha- 
sizes several inherent problems in the diagnosis of chiasmal arachnoiditis. First, the entity 
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often must be inferred by exclusion of other possibilities. Second, the diagnosis can never 
be made absolutely except by direct surgical exposure. It seems to this editor that the 
diagnostic examination reported is not sufficient for the conclusion drawn. We have ob- 
served enough cases of eventual neurosurgical disease with transient and fluctuating 
improvement on corticosterone therapy to be wary. A patient with this many recurrences 
in our clinic would be seriously considered for arteriographic examination, and if this was 
not informative, pneumoencephalography would help to define the presence of adhesive 
disease in the chiasmal area. If this patient continued to have further attacks with con- 
tinuing deterioration of vision, direct surgical exposure of the chiasmal region is certainly 
warranted. 


JoHN WoopwortH HENDERSON 
Ann Arbor 


TWO CASES OF ATROPHY OF THE OPTIC NERVE AFTER 
PREVIOUS ROENTGEN TREATMENT OF THE CHIASMAL 
REGION AND THE OPTIC NERVES 


Benet RosSENGREN 
Ophthalmic Clinic, University of Gothenburg, Sweden 
Acta ophth., 1958, 36: 874-877 


Experience, so far, seems to have shown that nervous tissue is very resistant 
to ionizing irradiation. Recently, however, some observations have been made 
causing consideration to be given to damage that may be caused by irradiation 
on the specific nervous tissue with usual therapeutic doses. 

Damages to the cervical spinal cord in four cases after treatment of cancer in 
the hypopharynx and damages to the chiasmal region by implantation of radon 
seeds with a calculated dose of 10,000 to 15,000 r in cases of advanced cancer 
have been reported. In 4 cases of 27, severe damages to the chiasma were ob- 
served. Damages to the chiasma after treatment of the hypophysis and the hypo- 
thalamus with betatron irradiation in cases of metastasizing cancer were reported 
by Buys et al. (Am. J. Ophth., 1957, 44: 483). In 2 out of 12 cases severe visual 
disturbances occurred leading to blindness. The visual changes appeared in both 
cases a little over a year after the treatment had begun. 

The present is a report of 2 cases of atrophy of the optic nerve, following 
roentgen treatment, which during recent years have been observed at the Eye 
Clinic of Gothenburg. The clinical course in these cases was atypical and ex- 
tremely severe, worse than is generally the case in affection of the optical nerve. 

In the first case, of a female aged 46, there was a suspicion of an orbital tumor. 
Upon examination the case was regarded as exophthalmus due to hyperfunction 
of the thyrotrophic hormone and treatment was given with thyroxin and roent- 
gen of the hypophysis. The following roentgen doses were given: May 1953 right- 
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sided temporal field 2700 r on the skin corresponding to 900 r in the hypophysis 
region. October 1955, rotation irradiation with 3250 r in the hypophysis region. 
On June 22, 1956 she fell ill with pain in her left eye and on the following day 
she was blind in that eye. There was no external eye disease in the left eye, 
media and fundus without pathological signs. A total atrophy of the optic nerve 
in the left eye developed and complete amaurosis. On readmission to the hospital 
the right optic nerve was grayish and seemed edematous. Histologic examinations 
of the arachnoid and a section of the left optic nerve did not ascertain the nature 
of the process. A fortnight later there was complete amaurosis of both eyes. No 
neurologic disease otherwise was found and by exploration of the chiasmal region, 
it was determined that there was no tumor. 

In the second case, a 25-year-old man, a diagnosis of bilateral periphlebitis 
was made in January 1952. The patient was treated with x-ray during a period 
of 117 days. The irradiation corresponded to 5000 r within the chiasmal region 
and 6000 r in the part of the optic nerves close to the bulb. In the beginning of 
August 1957, headaches in his forehead occurred, radiating towards his left eye. 
On August 8, 1957, when admitted to the Eye Clinic, there was amaurosis of the 
left eye; the right eye is still without pathologic signs. As nothing was found 
which pointed to a neurologic disease or tumor, it is possible that the lesion has 
been caused by roentgen treatment also in this case. 

The cases reported here to a certain extent support the conception that dam- 
age to the optic nerve following roentgen treatment may occur. However, it 
must be remembered that roentgen treatment of tumors in the hypophysis and 
irradiation, for other reasons involving this region, are based on very long ex- 
perience without lesions of this kind having been reported. Therefore, there is 
reason to question whether there is not another factor of a local or general 
nature which may be a contributory cause. As it is not possible to exclude dam- 
age being caused to this region due to roentgen treatment, this type of therapy 
should be restricted to cases where there are clear reasons for that, and large 
roentgen doses should no doubt be avoided. 


Comment: During recent years the complications of all types of radiation are becoming 
more important. The 2 cases reported by the author again emphasize that x-radiation is 
a form of treatment with serious dangers and should not be recommended except where 
clearly indicated. The casual use of radiation is still too common and reports such as this 
are important. 

ALBERT N. LEMOINE, JR. 
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CORNEA 
SIGNIFICANCE OF COLOUR CHANGE IN THE CORNEA 


James H. DoGGart 
Moorfields, Westminster and Central Eye Hospital, London, England 


Brit. J. Ophth., 1959, 43: 13-20 


Abnormal pigmentation of the cornea may be congenital or acquired, tran- 
sient or permanent, stationary or progressive, endogenous or exogenous, benign 
or malignant. It may be confined to the anterior or posterior surface, and may 
occupy any or all of the intervening layers. It may be disposed in a regular pat- 
tern or haphazardly scattered. Sometimes the whole corneal area may be tinged; 
at others the abnormal coloration is limited to the periphery or concentrated at 
the axis. For these reasons classification of corneal color change is not easy and 
the difficulty is enhanced by the fact that such change may be linked with 
accessory signs not only of the cornea itself, but also in other parts of the eye. 
Associated abnormality can arise also in the ocular adnexa and in more remote 
organs. 

It is difficult to draw a distinction between real and apparent changes in cor- 
neal coloration. In the laboratory control backgrounds can be seen so as to ob- 
tain valid answers from a colorimeter but the living human cornea is backed by a 
screen of pigment which varies widely from patient to patient. For instance, 
the anterior corneal surface illuminated in a certain way can appear brown by 
virtue of its uveal background, without any corresponding structural modifica- 
tion in the cornea itself. Similarly, a tint may be imparted to the corneal periph- 
ery by changes in the limbal zone of the sclera or in the adjacent network of 
vessels. 

The differential diagnosis of patients who display abnormal pigmentation is 
often aided by re-examination after an interval. Periodic color photographs can 
be particularly helpful if a malignant neoplasm is suspected. However, a careful 
history should be taken before one resorts to these extra diagnostic aids. The 
history can, of course, be misleading, as, for instance, the patient suddenly no- 
tices a patch of pigment that has existed for years. 

Mistakes and omissions in clinical work are needlessly multiplied if we con- 
centrate too soon and too exclusively on the part to which our attention is first 
directed. Looking at the whole patient from a distance often supplies the key to 
diagnosis, and we should not rush into slit-lamp microscopy before making a 
preliminary survey. For example, impregnation of the cornea by exogenous pig- 
ment will often be accompanied by discoloration of the exposed skin. Associated 
signs of abnormality in the affected eye will sometimes clinch the diagnosis, as 
happens in chalcosis, when we find sunflower cataract and brilliant lenticular 
polychrome linked with blue coloration of Descemet’s membrane near the lim- 
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bus. Refractive changes are occasionally relevant, as in keratoconus victims, 
when astigmatism against the rule may be noted in association with a broken 
pigmented ring surrounding the salient portion of the cornea. 

The clinical varieties of corneal coloration may be divided under the following 
headings: 

1. Normal or physiologic color. 

2. Congenital coloration. These blemishes are rare, situated in the superficial 
layers and usually associated with opacity. The limbus is more likely to be im- 
plicated than the axis. 

3. The Hudson-Stahli line, a brown or yellow line, continuous or interrupted, 
is limited to the surface epithelium approximately on a level with the lower 
margin of the pupil. It is not associated with any evidence of former inflamma- 
tion or trauma, and does not impair vision. It is seldom found in persons under 
30 years of age. 

4. Coloration in corneal dystrophy. The only human dystrophic condition in 
which pigment regularly figures is keratoconus. Except in the early stages of this 
disease, there is usually a ring of brown superficial pigmentation, not always 
continuous, surrounding the axial region of the cornea. Colored or colorless 
crystals are sometimes visible in arcus senilis, arcus juvenilis, diffuse lipoid dys- 
trophy of the cornea, and in nutritional or trachomatous keratomalacia. 

5. Pigmented scars. The scars of old injuries, phlyctenular ulcers, interstitial 
keratitis and many other conditions have the capacity to form a line of super- 
ficial yellow pigment sharing certain features with the keratoconus ring and the 
Hudson-Stahli line, but which supplies no firm clue to the etiology of the original 
lesion. 

6. Neoplasms. Small nests of benign pigmented cells are commonly found on 
the surface of the globe, particularly in the limbal region, during routine exami- 
nation. Diffuse malignant melanomatosis can develop rapidly, and in such cases 
there are usually multiple foci of the disease on the eyelids as well as on the sur- 
face of the globe. A rare but well-established vehicle of corneal pigmentation is an 
epithelioma arising at or near the cornea-scleral junction. 

7. Coloration linked with systemic disease. This includes scleral pigmentation 
(ochronosis) in alkaptonuria; angioid streaks in the retina and/or deposits of 
pigments in or near Bowman’s membrane in Paget’s disease; the golden-brown 
coloration of Descemet’s membrane in Wilson’s disease; and crystalline deposits 
in the cornea associated with various metabolic and endocrine disturbances. 

8. Pigment derived from the inner eye. In recurrent uveitis fresh round color- 
less precipitates are often seen together with old pigmented deposits on the back 
of the cornea. Sooner or later we all shed our iris pigment layer into the aqueous 
and this tendency is accelerated and intensified by trauma, inflammation, dia- 
betes and glaucoma. Myopia predisposes to both Krukenberg’s spindles and an 
amorphous array of pigment granules on the back of the cornea. 

9. Exogenous coloration: (a) Direct implantation of pigmented foreign mat- 
ter; (b) deliberate introduction of pigment into the cornea in the operation of 
tattooing; (c) medicaments applied to the eye; (d) medicaments introduced 
elsewhere in the body; (e) contamination by industrial substances. 
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Comment: This is an excellent article covering a part of ophthalmology that is most 
confusing. The widespread use of the slit lamp results in the recognition of many types of 
corneal pigmentation that were previously not seen. The author has collected material 
from many sources and has presented the subject in a complete useful manner. Many 


questions concerning corneal pigmentation and their source should be answered by this 
article. 


ALBERT N. LEMOINE, JR. 


REFRACTION 


PROBLEMS OF ANISOMETROPIA 


Harry W. ALcorN 
Mason City, Iowa 
J. Iowa M. Soc., 1959, 49: 88-89 


Anisometropia, in contrast to isometropia, commonly means unequal refrac- 
tive errors. The condition may be emmetropia, with one of the eyes being ame- 
tropic. The affected eye may be on the myopic or hyperopic side, or there may be 


varying degrees of hyperopia or myopia. In antimetropia, one eye is myopic and 
the other is hyperopic. Astigmia may be a factor in any of the above, or it may 
occur alone. Aphakia is usually considered a special situation in the field of 
anisometropia. 

There are thought to be three etiologic factors in anisometropia and anti- 
metropia: first, hereditary transmission of different characteristics; second, 
varying developmental evolution of the refractive error in the two eyes, par- 
ticularly in regard to axial myopia; and third, uniocular disease or injury. The 
condition may be present at birth, or it may be acquired. 

On visual acuity in anisometropia we have a study on 200 cases by Jampolsky 
et al. (A.M.A. Arch. Ophth., 54: 893, 1955). After placing the refractive status on 
an equivalent-spheres basis, the investigators noted the following points: 

1. That equal corrected acuity is significantly more common in myopic than 
in hyperopic anisometropia; 

2. That unequal corrected acuities are not only significantly more common 
but also reach higher values in hyperopes than in myopes; 

3. The corrected acuity of the better, or less emmetropic, eye decreases (al- 
though not strikingly with increase in ametropia), and the decrease is slightly 
more rapid in hyperopia than in myopia; 

4. The corrected acuity of the worse eye in myopia falls with increase in ame- 
tropia, slightly more rapidly than in the better eye; 

5. The corrected acuity of the worse eye in hyperopia, with increase of ame- 
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tropia, falls significantly more rapidly than the acuity of its better fellow, or the 
acuity of either the better or worse eye in myopia; 

6. In consequence, the average corrected acuity of the hyperopic eyes is lower 
than that of myopic eyes; 

7. Although unequal corrected acuity is associated with anisometropia, its 
greater incidence in hyperopia is not due to the greater frequency of anisometro- 
pia in this sample, since the occurrence of anisometropia does not differ sig- 
nificantly between the myopic and hyperopic groups. 

The most commonly offered explanation for the inequality of visual acuity is 
that the difference of accommodation required by two eyes with unequal re- 
fractive errors leads to the amblyopia of the worse eye. However, it must be 
acknowledged that other factors such as aniseikonia and the prismatic effects 
of correcting lenses may lead to suppression or alternation, and hence affect the 
visual acuity. 

There are several general principles that must be observed in the treatment 
of this condition. First, each case must be treated individually. Second, most 
authors recommend full correction for children. Third, adults should be permitted 
as much as three diopters’ difference, or at least between two and three. Fourth, 
greater emphasis should be placed on the treatment of anisometropia in early 
childhood. 

Two major problems are created by the correction of anisometropia. One of 
them is the creation of unequal retinal images, and the other is the creation of 
prismatic effects. Thus, one must find ways of helping patients adjust to the cor- 
rective glasses that they will need to wear. 

To the author’s way of thinking, the usefulness of contact lenses has not been 
sufficiently explored, or at least it has been inadequately reported in responsible 
journals and texts. In particular, he thinks that investigations of their utility 
in the correcting of anisometropia should be undertaken, for it is his feeling that 
they are especially likely to provide an answer to this one problem. Every oph- 
thalmologist will recall the battle that raged in the journals over whether or not 
unilateral aphakes could get some degree of fusion through the use of contacts. 
Now there seems to be general agreement that contacts are useful in that con- 
dition, and the author would like to see a report on the effects of such lenses in 
anisometropia, maybe a compilation of results achieved by several doctors who 
have tried them. 

Tait (Textbook of Refraction, 1951) makes several statements on the treatment 
of this condition. He feels that the patient should learn to use the better eye 
and should use several means in an effort to suppress cortical attention. He sug- 
gests having him turn his head to avoid the prismatic effects or, in selected cases, 
he advises contact lenses or glasses in which all but the central area of one lens 
has been frosted or occluded. To correct the aniseikonia, he suggests magnifying 
lenses, with little or no focal power over the eye having the smaller projective 
image. In addition, if the axes of the astigmatism are oblique, he recommends 
placing at 90 or 180 degrees for the patient’s comfort. 

Duke-Elder (Text Book of Ophthalmology, 1949, Vol. 4) states that the ideal 
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treatment is full optical correction in each eye so as to produce distinct images 
on the retinae of both. In practice, this course is satisfactory and usually advis- 
able when one is dealing with small refractive differences. But in higher-grades 
difficulties present themselves, associated particularly with differences in sizes 
of images and irregularities of peripheral distortion. He feels that occasionally 
these difficulties can be overcome through the use of iseikonic lenses, contact 
lenses or systems of multiple lenses. 


Comment: Having been occupied, for years, with problems of aniseikonia, papers on 
anisometropia have always been of great interest for me. This paper, though only a very 
partial review of the pertinent literature, is a welcome occasion for readers of this Survey 
to crystallize some of their thoughts on this subject. One should not forget (the author of 
this review article seems not be aware of the fact) that our great Edward Jackson, more 
than 60 years ago in 1896, already clarified many of the entangled issues. Jackson noted 
some of the difficulties in getting adjusted to the binocular full correction of anisometropia 
and believed that the excess prismatic effect of the periphery of the stronger correcting 
lens is the main culprit to prevent successful full correction of both eyes. He stated that, 
especially in the vertical direction, the eyes cannot cope with the need for unequal rota- 
tions to maintain binocular fixation, if the corrections differ by more than 2 diopters. 

In the early 1940’s, at a time when aniseikonia research at the now defunct Dartmouth 
Eye Institute was yet in full bloom and some, quite likely exaggerated claims were pub- 
ished on its statistical significance, a paper by L. A. Copps came as some kind of a revela- 
tion. Copps examined 1000 cases of refraction (a certainly “loaded” sample, since only 
people with some refractive or other ocular problem will visit an eye doctor) and in all 
that material he found only 20 cases with an anisometropia greater than 2 diopters, while 
in another 24 the difference was between 1 and 2 diopters. On this quite limited material, 
Copps already clearly recognized one adaptive solution nature offers in the form of ambly- 
opia of the more ametropic eye. He found that the degree of amblyopia is in more or less 
direct proportion to the difference in refraction, and he also found that in anisometropic 
hyperopes the degree of amblyopia is greater. These findings were all corroborated in the 
important study by Jampolsky, Flom, Weymouth and Moses (1955) deservedly well 
covered in the above abstract. Though one will not, by all means, call nature’s solution of 
the dilemma of anisometropia a desirable solution (one will in fact do all one can, and at 
an early stage, to prevent the development of amblyopia), it will become understandable 
why relatively few patients with anisometropia “suffer” from their aniseikonia even if the 
latter is practically always present. Naturally, whenever visual acuity is good in both 
eyes and compulsion to binocular vision is present, aniseikonia should be corrected, and 
its connection will give great relief. The relief wil! be especially great in anisometropic 
astigmatism. 

Though the essayist did it well, I can only once more emphasize the need of early full 
correction to prevent amblyopia and agree with his conclusions regarding the desirability 
of further studies on the usefulness of contact lenses. In later cases one should abide by 
Jackson’s wise dictum and, in a pragmatic manner keep the correction of the more ame- 
tropic eye within feasible limits. One should certainly not disturb the wonderful adaptive 
feat of some fortunate anisometropes who “learned” to use one (the more emmetropic) 
eye for distance vision and the other (fortuitously myopic) eye for near work. No “gain” 
in binocular vision or stereopsis will ever compensate for the unique chance nature offered 
these subjects. 

I sorely missed in the essayist’s review the analysis of a paper by Lebensohn (Am. J. 
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Ophth., 36: 644, 1953) on anisometropia, which, in my estimation, is the most important 
contribution to this problem in many a year. Lebensohn discovered in his cases of anisome- 
tropia another adaptive mechanism to which he aptly applied the name anisophoria 
coined by Friedenwald some years earlier (Arch. Ophth., 15: 283, 1936). In a study of 200 
consecutive cases of anisometropia Lebensohn found that “in almost two-thirds of the 
entire group, the intrinsic anisophoria affected a mitigation of the anisometropic aniso- 
phoria either automatically or by the prism correcting the distance hyperphoria.” In my 
Edward Jackson Memorial Lecture (October 1958, soon to be published), I have dealt 
at great length with these important findings and urge everyone interested in the problem 
of anisometropia (and which practicing ophthalmologist would not be) to read this passage 
and even more to read Lebensohn’s paper. I want to mention that Dr. Louise L. Sloan of 
the Wilmer Eye Institute (personal communication) has independently discovered the 
same phenomenon. She feels that the corrective anisophoria in cases of anisometropia is a 
learned adaptation while Lebensohn seems to believe that the intrinsic mechanics of 
oculo-rotation are also involved—a longer, more myopic eye tending to make lesser ex- 
cursions than the shorter, more hyperopic, fellow eye. 

Dealing with the corrective measures in cases of anisometropia, the essayist refers to 
the textbook of my late friend Tait, stating that “‘if the axes of the astigmatism are oblique, 
he recommends placing at 90 or 180 degrees for the patient’s comfort.” I have surely never 
found any occasion to carry out this recommendation. I never found anybody happier 
wearing a cylinder correction at the wrong axis. 

ArtTHuR LINKSz 


A SURVEY OF THE READING AND WORKING DISTANCE 
OF PRESBYOPES 


Rosert L. CANNON 
Galesburg, Illinois 
Illinois M. J., 1959, 115: 4-6 


Experience has shown that persons in the presbyopic age group develop a 
habit of holding their reading material or other close work at a certain distance. 
This customary distance, which is greater than the traditional 14 inches specified 
in many standard eye examination forms, is possibly influenced to some extent 
by the patients’ anatomical build, the nature of their work, and their reading or 
working posture. An analysis of the working distances involved in a patient’s 
job, profession or hobby may be helpful in deciding whether to prescribe multi- 
focal lenses or a special extra pair of glasses. Usually, however, there is one op- 
timum distance which the patient will seek either by moving his head in relation 
to the work or by bringing the work into position at the desired distance. 

A study of 150 consecutive records of men and 150 consecutive records of 
women, all 300 of whom were over 40 years of age, showed that the average 
reading distance of the men was 47 cm. (18.8 inches) ; for the women the average 
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reading distance was 43.8 cm. (17.5 inches), and for both the average was 45.4 
em. (18.1 inches). The preferred reading distances of these 300 patients were 42 
em. and 45 cm., used by 18 and 21 per cent respectively. The third most common 
reading distance was 50 cm. or 20 inches. 

The increase in the average reading distance to about 18 inches may be due 
to an increase in the height and size of the general population, or it may be, 
as Lebensohn has suggested, that “‘a more careful correction of associated astig- 
matism that has developed in the intervening years has so improved the basic 
acuity that a weaker add is now adequate.” Since a weaker add is more adequate, 
the patient is able to hold his reading material out farther, have a greater depth 
of focus, and enjoy more versatility in other tasks for which he uses his presby- 
opic correction. 

Whenever the presbyope’s near visual acuity is being determined for reporting 
percentages of efficiency or of loss, it is not practical to require him to hold the 
test card at 14 inches because the reading addition in the majority is focused 
farther out than this. Before presbyopia, the patient is still able to accommodate 
and the 14-inch distance can be more reliably used. 

Standards for near visual efficiency using 14/14 for normal should be reap- 
praised or the ophthalmologist should at least take the time and trouble to in- 
crease the power of the add sufficiently so that the print will be clearest at 14 
inches. 


Comment: Like some speakers need no instruction, some papers need no comments. 
We should finally get used to it that 14 inches is no normal reading distance and the A.M. 
A. forms should be changed accordingly. On the other hand, if test at 14 inches we must, 
then an adequate reading addition is also a must. Our author is probably right in stating 
that the increase in the average reading distance may be due to an increase in the height 
and size of the general population. It also may be a socially determined habit. I am often 
amazed to find recently arrived European presbyopes insisting on a 10- to 11-inch reading 
distance as “natural.” And Lebensohn is probably very right when he states that “a more 
careful correction of associated astigmatism that has developed in the intervening years 
has so improved the basic acuity that a weaker add is now adequate.”’ Many of these pa- 
tients of mine have never worn a correction for a refractive error (mostly astigmatism) 
which the average American man or woman would not think of leaving uncorrected. 

ARTHUR LINKSZ 
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ACCOMMODATION 


FUNCTIONAL SPASM OF ACCOMMODATION 


L. H. Savin 
London, England 
Brit. J. Ophth., 1959, 43: 3-8 


Spasm of accommodation may occur in either sex. The symptoms may appear 
in emmetropes, hypermetropes or myopes, the more severe cases in the present 
series of 12 private patients being in myopes of moderate degree. Frontal head- 
aches were sometimes associated with the condition. Either esophoria or exo- 
phoria was commonly present, and four patients complained of associated diplo- 
pia. Nausea and photophobia occurred occasionally. 

The most constant precipitating factor in these patients seemed to be emotional 
distress. The typical emotional situation seemed to be either sheer fright or cir- 
cumstances in which an ambitious but rather inadequate personality was at- 
tempting a task a little too hard, in which failure would entail “loss of face.” 
In such circumstances, if the subject’s eyes give out, his failure is completely 
justifiable even to himself. Like other hysterical manifestations, the symptom is 
meaningful and useful to the patient. Human motivation is so obscure that this 
explanation is advanced with diffidence. It is hard enough to assess one’s own 
motives, much less penetrate the mind of another. But from the practical point 
of view, spasm of accommodation readily responds to a treatment planned 
on the hypothesis that the symptom is hysterical, occurring in a patient of de- 
pressed mood. 

Almost any treatment which will tide the patient over the precipitating crisis 
without puncturing the balloon of his self-esteem will be successful. Very often 
the patient’s fears are not solidly based, and his chances of success in the dreaded 
situation are objectively better than his subconscious estimate. Breezy reassur- 
ance of the hearty back-slapping type is always helpful to such patients. They 
do not understand the psychogenic nature of their symptoms, and their fear of 
blindness is genuine and real. They tend, as a group, to be extremely naive, so 
that even such inexpert advice on their general problems as may be given by an 
ophthalmologist will sometimes help them. The outlook for an individual attack 
of accommodative spasm is always good, but the frequency with which attacks 
recur in situations of stress in spite of treatment emphasizes the difficulty en- 
countered by a doctor in trying to modify the personality of a patient. 


Comment: Spasm of accommodation is a rare event and the author is correct in calling 
it hysterical. The most important thing is that it be not confounded with genuine myopia. 
Young children showing first signs of myopia should, at least at the first occasion when 
they are brought to the ophthalmologist, undergo tests of refraction under complete 
atropinization. This will unmask spasm of accommodation. Of course, spasm will be rare 











544 SURVEY OF OPHTHALMOLOGY 


and pseudomyopia is not often found. Still, I saw one young man who prevented himself 
from getting into West Point by spastic myopia. One also should think of exophoria as a 
primary event and of convergence accommodation manifesting itself while the exophoria 
is overcome by convergence. Bielschowsky once published such a case. The apparent 
myopia of such a case should not be dubbed hysterical. Its handling too is different. 
ARTHUR LINKsz 


TRAUMA 
EYE INJURIES IN CHILDREN 


JoHN H. NELSON 
Birmingham, Alabama 
A. M. A. J. Dis. Child., 1959, 97: 219-222 


The purpose of this paper is to call the attention of the general physician to 
the problems involved in eye injuries in children, to give briefly the generally 
accepted methods of their management, and to emphasize that the prevention of 
ocular injury is much more profitable than the treatment. 

A recent study revealed that children up to 9 years of age account for over 20 
per cent of all serious eye injuries. Since accidents of various kinds cause about 
50 per cent of all blindness in one eye and about 20 per cent of all blindness in 
both eyes, proper and early treatment and prevention of injuries are extremely 
important. In all cases involving eye injuries visual acuity should in some way 
be taken and recorded for zach eye, and a brief note should be written about 
how the accident occurred. 

Sharp objects, blows, falls and foreign bodies produce the greatest number of 
the serious eye injuries, 82.2 per cent of all major injuries in one analysis. How- 
ever, BB shot, fireworks, firearms, explosions (such as dynamite caps), chemical 
burns and thermal burns are also responsible for many injuries to the eyes. It 
is surprising how many seemingly harmless toys represent the instrument for 
severe eye injuries. The more obviously dangerous ones, BB guns, bows and 
arrows and darts, are responsible for the greatest number of severe injuries from 
toys, but sharp-edged metal or plastic toys make a significant contribution also. 

Injuries to the eyes may be the result of (1) toxic chemical agents, (2) thermal 
agents, (3) mechanical agents and (4) certain radiations. 

Of the toxic chemicals which are likely to be involved in eye injuries in children, 
household ammonia (10 per cent), lime (CaO, which becomes Ca(OH): on contact 
with moist surfaces), lye (NaOH) and potassium hydroxide (KOH) are the most 
severely damaging agents. Since NH,OH enters the anterior chamber in 15 to 
30 seconds, KOH and NaOH within 5 minutes and Ca(OH): just a little less 
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rapidly, immediate flushing of the eye with water is the one most important 
measure. As soon after this as possible, tetracaine (Pontocaine) should be instilled 
and further irrigation with saline solution carried out. The lids should be turned 
and all particles removed with a wet cotton applicator. In contrast to acid burns, 
which can usually be evaluated immediately, alkali burns tend to be progressive 
and may be misleading. Evaluation and treatment by an ophthalmologist are 
usually necessary but should not take precedence over the sine qua non of im- 
mediate and thorough irrigation. A new drug, edathamil (Versene), may diminish 
corneal opacities in some lime burns by removing calcium deposits from the 
cornea. Prompt and prolonged irrigation of all toxic chemicals from the eye 
should precede medical attention or specific treatment. 

Hot liquids and flaming clothing or kerosene often injure the eyes when the 
face and upper half of the body are involved in extensive burns. Attention to 
the eyes may be of secondary consideration; in such cases, Butler (Proc. Roy. 
Soc. Med., 1955, 48: 544) has had good results with the use of atropine and anti- 
biotic ointment instillations, and if the eyes had to be incorporated in an over-all 
head-and-face bandage, he did not dress them again for as long as a week or 10 
days. 

Mechanical agents or foreign bodies may injure the lids and globe in various 
ways, causing abrasions, lacerations, contusions, and penetrating injuries. The 
importance of tetanus antitoxin or toxoid should be remembered in all injuries of 
this type. If an intraocular foreign body is present or suspected, the patient 
should have the care of a specialist. If an abrasion is not seen with focal illumi- 
nation, it may show up after applying to the lower cul-de-sac a fine toothpick 
cotton applicator of merbromin (Mercurochrome) or fluorescein. 

Lacerations of the lids may require plastic repair, especially if involving a lid 
margin or canaliculus. Plastic surgery is more easily done before scar tissue has 
replaced and altered normal anatomical structures, but it should be delayed if 
other injuries make the patient’s condition unsuitable for prolonged anesthesia. 
Lacerations of the globe should be examined as gently as possible to avoid in- 
creasing the damage. 

Contusions produce a variety of eye injuries; most of these conditions require 
special care and may be difficult to recognize without careful examination. A 
deep anterior chamber may mean a rupture of the sclera in the posterior region. 
Tactile tension, if soft, should arouse suspicion of injury to the globe. 

Eye injuries in children caused by radiation are not common, from watching 
a welder at work or from exposure to rays from a quartz-vapor sun lamp; but 
they may receive ultraviolet rays sufficient to cause damage. The patient may 
not readily recall having exposed himself. Repeated instillations of butacaine 
(Butyn) ointment or tetracaine drops may be used to relieve the pain while the 
corneal epithelium heals, usually within 24 hours. The short infrared rays from 
electric arcs may rarely produce central retinopathy, as may also visible rays of 
the sun. The safest way to observe an eclipse is to allow the sunlight to pass 
through a pinhole in a piece of cardboard and to focus the image on another piece 
of cardboard. By substituting one arm of a pair of field glasses or a small telescope 
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for the pinhole, the spots on the sun can be clearly seen, and the eclipse can be 
seen more clearly than by viewing through smoked glasses which do not afford 
adequate protection. Before every eclipse, the potential hazard to the eyes should 
be widely publicized. 


Comment: As far as I can see, the article is fairly well written and is applicable to gen- 
eral practitioners, but not so much for ophthalmologists, all of whom should be acquainted 
with this knowledge. 


J. V. Cassapy 





LACRIMAL APPARATUS 
THE TREATMENT OF CONGENITAL DACRYOSTENOSIS 


RicHArD J. Broce 
Worcester, Massachusetts 


A. M. A. Arch. Ophth., 1959, 61: 30-36 


Although the arguments for early and later probing of the nasolacrimal duct 
have been waged back and forth for several years, an increasing number of 
ophthalmologists are adopting early probing as the treatment of choice for dacryo- 
cystitis secondary to congenital dacryostenosis in infancy. Evidence is accumu- 
lating that damage occurs only as a result of temporizing or deferring probing 
rather than by early probing and, moreover, that early probing, properly per- 
formed, is essentially innocuous and a curative procedure. The present paper 
reports on a comparison of experiences in series of both early and late probings 
which the author has performed. 

In a series of 53 youngsters (67 nasolacrimal ducts) between the ages of 3 
weeks and 3 months, complete success in probing has resulted in every case 
without the necessity of repeating the probing in any instance. In all patients, eye 
drops were prescribed for a few days to one week preoperatively and for one 
week postoperatively. At present a preparationof polymyxinB sulfate, bacitracin 
and neomycin (Neosporin) is used. The prescribed drops were also used as the 
irrigating solution in all cases, and the nasolacrimal system was left filled with 
the solution during withdrawal of the cannula. These procedures were all con- 
ducted in the office with only local drop anesthesia being used. 

As to the technique employed, the author refers to Cassady’s presentations 
(Arch. Ophth., 1948, 39: 491, and Am. J. Ophth., 1948, 31: 773). The principles 
of adequate immobilization, syringe-cannula instrumentation, and sufficient 
operative irrigation are well outlined there. The author’s only addition is that, 
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once the imperforate nasal ostium of the nasolacrimal duct has been punctured, 
he attempts to manipulate the tip of the lacrimal cannula gently, with the upper 
limit of the bony nasolacrimal canal as a fulcrum, so that the hole in the punc- 
tured membrane may be enlarged from that obtained with simple puncture. The 
syringe-cannula technique, which minimizes instrumentation, is an ideal method 
for probing in younger infants with congenital dacryostenosis. Properly per- 
formed, this method is effective, noninjurious and much easier than later 
probing. 

The apparent spontaneous cures resulting from conservative treatment prob- 
ably leave, at best, a patent but stenotic nasolacrimal duct, which is more readily 
subject to the further insults of recurrent obstruction with inflammation and 
scarring. The presence of increased pooling of tears in the lacrimal lake coupled 
with a reliable history of epiphora is sufficient evidence to make the diagnosis of 
congenital dacryostenosis. This condition is best treated by early probing shortly 
after the diagnosis has been made. Optimally, this should be before the end of 
the second month of life and before dacryocystitis has intervened, if possible. 

Hydrodynamic cure of congenital dacryostenosis has not proved successful 
in the author’s experience. It should be performed so that all of the fluid ac- 
cumulation in the nasolacrimal drainage system is kept ahead of the massaging 
finger, causing a fluid wedge to impinge upon the nasal ostium. The author has 
abandoned this method, but has instructed the parents of the children on con- 
servative therapy to massage the lacrimal sac daily in the direction toward the 
eye, and to clean away any consequent discharge immediately before instillation 
of the eye drops. This type of massage is also a routine part of the one-week 
preoperative treatment in the early probings. As a result, no appreciable amount 
of infectious or potentially infectious material has been irrigated into the nose 
and throat of these infants at the time of probing. 

A further note in regard to the technique is that in both groups the lower 
punctum was used in probing the nasolacrimal duct, since this route is somewhat 
easier when one is standing at the head of the patient. Moreover, since it is the 
lower punctum and canaliculus which normally convey most of the tears to the 
nasolacrimal duct, it seems wiser to ascertain the patency of these structures 
rather than to probe through the less important upper punctum. This route was 
never found more difficult nor was any injury to the lower punctum and canalicu- 
lus found to result. Furthermore, a straight probing instrument is much to be 
preferred over a curved probe. Since the nasolacrimal duct is essentially a straight 
tube, a curved instrument cannot be properly used. 

In the comparison series of late probings, in 48 youngsters (59 nasolacrimal 
ducts) between the ages of 6 and 1014 months, it was necessary to repeat the 
probing in two youngsters. Over a period of 2% years, all of these youngsters 
were operated on in the hospital under ether anesthesia with a Bowman No. 1 
probe. All of these children were on conservative treatment for several weeks or 
months prior to probing. Most of these youngsters were first seen at a few weeks 
to 2 months of age, and the daily use of drops consisting of boric acid, zinc 
sulfate, and epinephrine was prescribed. In addition, sulfisoxazole eye drops were 
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used for a one-week interval when discharge was found by the parents; they were 
also used routinely for one week prior to probing in all instances. With this 
routine, no acute dacryocystitis with lacrimal sac distention was seen in these 
children. 

In this older group, in nearly every case firm areas of resistance were met at 
various levels in the nasolacrimal duct in addition to that at the lower end of 
the duct; moreover, in over one-third of the ducts probed in this series a hard 
gritty resistance was encountered at the lower end of the duct at or near the nasal 
ostium. After the tip of the Bowman probe had been passed through the nasal 
ostium in these cases, the probe was slightly retracted and then repassed in a 
slightly different direction two or three times so that all bony spicules would be 
fractured away from the nasal ostium. It is clear, then that much greater trauma 
was involved with these late probings. Irrigation of the punctum was routinely 
performed as the final step; since moderate hemorrhage occurred in the majority 
of cases, a solution of 1:10,000 epinephrine was used as the irrigating solution. 
The two patients who required reprobing both had firm, bony resistance at the 
nasal ostium and were among the oldest patients in this series. 

The author has never found it necessary in these late probings to conduct any 
instrumentation through the nose. However, with late probing it is conceivable, 
especially in those instances of calcified nasal ostia, to misdirect the probe to a 
position underlying the nasal mucous membrane and thereby fail to effect a 
cure. 

In view of the frequency of bilateral congenital dacryostenosis (an average of 
over 20 per cent), it is considered proper routinely to probe the opposite naso- 
lacrimal duct even in the absence of a diagnosis of congenital dacryostenosis in 
the opposite eye. 


Comment: The treatment of congenital dacryostenosis which Dr. Broggi advocates is 
the one I sponsor. The article is well written and his references to the literature are com- 
plete; but, in his enthusiasm for early probing, he even suggests similar treatment for an 
unaffected tearduct. At birth, at least two-thirds of lacrimal ducts of infants have im- 
perforate membranes at their nasal end. Most of them open spontaneously so that only 5 
per cent have symptoms of obstruction. Since such a large number do open spontaneously, 
if only one eye of the infant has tearing and not the other, I would not countenance probing 
both ducts. The reason symptoms do not appear earlier is that tears do not usually appear 
for one to three weeks after birth so obstruction does not cause trouble until after tears 
begin. After tearing starts, if the duct is obstructed, the eye waters. If only one eye waters, 
the parents and the appearance of the child reveal the offending eye. This one should be 
probed open as Dr. Broggi suggests, but not both unless both water. 

I also agree that probing brings its best permanent relief if done early before dacryo- 
cystitis weakens and distends the sac. I have probed the tearducts of many infants 6 
months to 2 years of age and although I have occasionally encountered a hard, gritty re- 
sistance to the probe, I have always assumed this was from my poor manipulation and 
not from spicules in the duct such as Dr. Broggi suggests. I believe these duct obstructions 
are caused by the imperforate membrane at the nasal end of the nasolacrimal duct; the 
reason they were more difficult to relieve with one probing was because of prolonged dis- 
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tention of the sac and its chronic infection. I could not countenance the use of adrenaline 
which the author suggests as irrigation solution in children. For irrigation, sterile normal 
saline solution is adequate and is innocuous if false passage allows saline solution to diffuse 
into and balloon soft tissue of the canaliculus, lower lid or submucosa of the lacrimal tract. 
The method of probing infants with a 11% inch straight lacrimal cannula is effective and 
the saline solution irrigation helps determine patency of the duct. 

J. V. Cassapy 
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PHARMACOLOGY 


FAILURE OF CARBONIC ANHYDRASE INHIBITION BY 
ACETAZOLAMIDE TO ALTER TOXICITY OF THE 
AQUEOUS HUMOR 


G. AURICCHIO AND P. WIsTRAND 


Acta Physiol. Scand., 1958, 44: 118-128 


The carbonic anhydrase inhibitor, acetozolamide lowers the intraocular 
pressure partially or wholly by inhibiting the production of aqueous humor. The 
inhibition of flow has been found to be accompanied by a change in the compo- 
sition of aqueous humor. (Becker, 1957). 

The most widely accepted theory. (Kinsey, 1950), concerning the formation of 
aqueous humor postulates, that the osmotic pressure difference of about 100 
mm. Hg between aqueous and plasma is the principal force driving the flow of 
aqueous humor. 

Therefore, it was of interest to see whether the changed composition of the 
aqueous following acetazolamide implies a reduction in the osmotic pressure 
gradient between aqueous humor and plasma. 


METHODS 


Animals. Albino rabbits were used throughout. These rabbits were of both 
sexes and received from different distributors. Diet was oats, hay and water ad 
lib. 

Determination of intraocular pressure. This was done with a certified Schigtz 
tonometer. A calibrator’s curve for eyes of rabbits under anesthesia was used 
(Wistrand 1958). 

Outflow pressure. This is measured intraocular pressure in mm. Hg minus the 
episcleral venous pressure taken as 9 mm. Hg. 

Solutions. The sodium salt of acetazolamide and the control substance sulpha- 
dimidine were used as 1 per cent weight per volume solutions. In the nephrecto- 
mized rabbits 3.3 per cent weight per volume solutions were used instead. 

Statistics. Mean values + §.E. were calculated and compared. 

Determination of the osmotic pressure gradient between anterior aqueous humor 
and plasma. This was done by means of the Hill-Baldes thermoelectric vapor 
pressure method as modified by B4rdny (1947) and Kinsey (1950). The method 
error (from the differences between 3 thermocouples) using aqueous humor and 
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plasma was -++0.85 mOs per kg. which means that standard error amounted to 
about 0.2 per cent to 0.3 per cent of the osmolar concentration of plasma or 
aqueous. 

Technique for taking samples of plasma and aqueous humor. Anterior aqueous 
was aspirated anaerobically with a special syringe. Posterior aqueous was drawn 
anaerobically with an ordinary tuberculin syringe. In the anterior chamber 
experiments, heart blood was drawn under paraffin oil about 3 minutes after the 
keratocentesis. In the posterior chamber experiments, blood was taken 4 to 5 
minutes before the chamber puncture. Heparin was used for anticoagulation. 
(The osmotic pressure gradient between plasma and aqueous humor did not 
differ noticeably from those where heparin was added in vitro.) 

Experiments with acetazolamide added directly to the blood in vitro showed 
that its uptake by the red corpuscles does not change the osmotic properties of 
plasma. 

Determination of the gradient between the posterior aqueous and plasma. Ten 
rabbits received 10 mg. per kg. of acetazolamide and posterior aqueous and 
plasma values were obtained 67 to 75 minutes after the injection. No general 
anesthesia was used. Ten rabbits were used as controls. 

The osmotic pressure gradient between aqueous and plasma was not signifi- 
cantly reduced. 

Determination of the gradient between anterior aqueous and plasma. Continuous 
intravenous infusion of acetazolamide was maintained for 6 hours (Wistrand, 
1958) in attempting to keep the plasma concentration of the drug relatively 
constant. Thirteen rabbits so treated were compared with 13 controls. The 
infused dose was 0.2 mg per kg. per min. 

The osmotic pressure gradient between aqueous and plasma was not signifi- 
cantly reduced. 

Twenty rabbits were nephrectomized and compared against 19 controls. 
Acetazolamide significantly (P < 0.01) reduced the eye pressure and compared 
with the sulfadiamidine animals, this lowering was 37 per cent of the outflow 
pressure, the effect on which is about the same as that of the same dose of 
acetazolamide in normal nonsedated rabbits. 


DISCUSSION 


Our values for the gradient (plasma-aqueous) in rabbits are of about the 
same magnitude as obtained by Kinsey (1951); equivalent 3.0 mm of NaCl per 
kg. of water in unanesthetized rabbits and higher than that reported by Roepke 
and Hetherington. (Equivalent 1.9 mm of NaCl per kg. of water). 

The gradient in the nephrectomized animals was not lowered significantly 
and they responded normally to acetazolamide. 

Our theory about the effect of acetazolamide is that it exerts its effect on 
aqueous flow by inhibiting the secretion of a special solute or electrolyte into the 
posterior aqueous. This might lower the osmotic activity of the posterior aqueous 
and thereby lower the flow of water which is thought to be osmotically drawn 
into the posterior aqueous by the secreted electrolytes. 

In our experiments, we find a lack of effect on acetazolamide on the gradient 
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and feel justified in stating that the drug affects water transport into the aqueous 
not indirectly over the osmotic gradient aqueous-plasma but in some other way. 

The question remains whether the virtual isotomicity between anterior and 
posterior aqueous is present after acetazolamide when flow is reduced. It js 
possible that tissue metabolites may accumulate in the anterior chamber dis- 
proportionally under these conditions. However, Becker and Constant (1956) 
showed no accumulation of lactate in the rabbit anterior chamber compared 
with the posterior chamber 6 hours after acetazolamide. 

Comment: It is obvious that the mechanism of action of Diamox on ocular dynamics 
requires considerably more investigation. In these experiments it has been demonstrated 
that Diamox has no effect on the osmotic pressure of the posterior chamber in relation- 
ship to that of the blood that could be detected by the methods employed. The authors 
suggest that the relationship between the anterior and posterior aqueous osmotic pressure 
must be determined before and after acetozolamide. The method employed by these 
investigators was the Hill-Baldes thermoelectric vapor pressure method as modified by 
B4rdny (1947) and Kinsey (1950). 

Many of the analyses of anterior and posterior chambers of Auricchio and Wistrand 
were made in different eyes and not always of the same animal. Local and general anes- 
thesia were employed in these experiments. One might consider the possible influence of 
these variables on the final results. 

It may be that the final word has not been written on the osmotic pressure relation- 
ships of the posterior aqueous and the anterior chamber aqueous as compared to that of 
the plasma. 

A freezing point depression method is currently under investigation in the Wills Eye 
Hospital Laboratory and initial investigations suggest that the earlier data may have 
to be reviewed. The freezing point depression method technique did show an alteration 
in the osmotic pressure of the aqueous humor of the anterior chamber following the ad- 
ministration of Diamox in the studies performed by Kass and Green as reported at the 
Eastern Section Ophthalmological Research Meeting in the winter of 1958. 

Irvine H. Leoproip 
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PHYSIOLOGY 


STUDIES ON THE ACTION POTENTIAL OF THE OPTIC NERVE 
Kazuo SuGa AnD Tokuzo Niwa 


Department of Ophthalmology, Mie Prefectural University School of Medicine, Tsu, 
Japan 


Mie M. J., 1958, 8: 145-154 


The present study is the first in a series reporting observations on the effects 
of various drugs on excitation of the optic nerve through oscillograms. There 
have been many studies in which action potentials led from the optic nerve or a 
single fiber of it are recorded by applying light stimulation to the retina. To the 
present experiment, however, these methods are not applicable because the 
excitation initiating at the retina influences the primary response of the optic 
nerve. 

The length of the nerve is a very important factor in the present experiment, 
and for this purpose a special method of excision was worked out to obtain as 
long an optic nerve of a toad as possible. The excitation was studied under 
various living conditions by means of electrical stimulation from early in Novem- 
ber until late the following February. It was possible to induce action potential 
in the excised preparation of the optic nerve isolated from the retina and central 
nervous system by applying a single stimulus. Its oscillograms could be classified 
into spikes and slow potentials. 

Slow potentials are excitation waves unrelated to bioelectric response within 
the eyeball or central nervous system; they should be regarded as the excitation 
of nervous fibers within the optic nerve. The analytic observation of oscillograms 
leads to the following conclusions: Quick spikes appearing in their first half con- 
sist of at least two components, and comparatively prolonged slow potentials in 
the latter half of more than three components. The former are designated as SP. 
I (if split in the peak appears, SP. Ia and SP. Ib); the latter are designated as 
SL. I, SL. II and SL. ITI. 

The influence of various intervals between stimuli of regular intensity on the 
nerve preparation was observed, and it was suggested that an effective interval 
should be a period of more than 2 minutes. Shortening the interval makes the 
response to the stimuli frequently labile and rapidly makes it impossible to pro- 
duce action potential. 

A representative example of a series of oscillograms is shown with which 
measurement of threshold was attempted about 6 hours after excision. The coil 
distance was 11.5 em. to 3.5 em., namely, the stimulus strength was gradually 
increased from 1 to 17 with the successive shortening of coil distance at the rate 
of 0.5 em. With further increase of the stimulus, strength amplitude of every 
wave shows remarkable enlargement and then the split at the peak of SP. I 
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appears at 5 cm. of coil distance. It seems likely, however, that only SP. II is 
comparatively low in the degree of enlargement compared with other waves. The 
optimal stimulus strength for all waves is given at 5 to 6 em. of coil distance. On 
the other hand, the mean threshold for SP. I and SL. were observed to be given 
at 11.2 cm. in the former and at 9.4 cm. in the latter. 

The thresholds afforded by single off-induction shock are ranked in order SP 
I < SP. II < SL, and the difference between the thresholds of slow potentials 
was not recognized. The order of the conduction velocity was SP. 1 > SP II > 
SL.I > SL. II > SL. III. 

The excised preparation of the optic nerve proved to be easily affected by 
environmental changes such as a change in humidity; the component SL. III is 
most sensitive to dehydration. The survival period of the excised optic nerve was 
approximately 30 hours at room temperature, but its highest efficiency can be 
obtained during the 4th to 24th hur of its life. 

Chang and Kaada (Am. J. Physiol., 1953, 13) recorded the action potential 
evoked in the cortical surface of gyrus lateralis of the cat by optic nerve stimula- 
tion, and made an analysis of the wave of the potential to indicate that the wave 
was composed of four independent processes. Although Chang’s experiment and 
the present study differ in the animals examined, the method of leading action 
potential and the producing response, there is much similarity between wave 
forms described in these experiments. 


Comment: While this is interesting work it offers nothing fundamentally new with 
respect to the electrical properties of the optic nerve. Essentially, in my opinion, it con- 
firms earlier work, extends it to a new type of preparation which has potential usefulness 
in further testing procedures, such as that promised by these authors on drug action, and 
indicates that the order of complexity of fiber components in optic nerve is similar in 
lower vertebrates and mammals. 

Austin H. Rresen 


HORMONAL CONTROL OF ONSET OF CORNEAL REFLEX 
IN THE FROG 


JERRY J. KoLuRos 


Department of Zoology, State University of Lowa, Iowa City, Lowa 


Science, 128: 1505, Dec., 1958 


A previous study revealed the corneal reflex (wink) to be unelicitable in the 
tadpole until just before the period of metamorphic climax. In Rana pipiens 
the onset of the reflex normally precedes forelimb emergence from the branchial 
chamber by an average of 4 days. Rare instances of earlier onset may be found 
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in Rana catesbeiana. It was further established that the onset of the reflex was 
strictly related to metamorphosis; it never appeared in the nonmetamorphosing 
hypophysectomized tadpole, and the time of onset could be moved forward by 
treatment of the whole normal tadpole with thyroxine, but the extent of the 
acceleration was less than for other metamorphic changes. However, local stimu- 
lation of the reflex center in the medulla oblongata of large midlarval tadpoles 
with pellets containing thyroxine produced a premature maturation of the center, 
as well as an unusually early onset of the reflex; maturation occurred as much as 
18 days before forelimb emergence. These results demonstrated the dependence 
of the reflex center upon thyroid hormone for its final maturation. 

Successive events or stages of metamorphosis tend to have a higher thyroxine 
concentration requirement or threshold when metamorphosis is induced in 
thyroidless or hypophysectomized tadpoles. Hence it may be assumed that the 
later metamorphic event, forelimb emergence, displays a higher threshold than 
does the onset of the corneal reflex, the earlier metamorphic event. 

In tests of over 150 R. pipiens and a few R. catesbeiana, over a large range of 
thyroxine concentrations in the surrounding water (from 0.002 to 2 ug. per L., 
water and food being changed daily, with thyroxine added immediately there- 
after), the validity of this assumption was demonstrated in two instances. In six 
other instances a related and very significant lengthening of the interval be- 
tween the onset of the reflex and forelimb emergence has been recorded. In 
general, it has been found that, at 25° C, concentrations of dl-thyroxine of 0.6 
ug. per l. invariably bring about forelimb emergence, if permitted to act for a 
long enough time. Concentrations of 0.4 yg. per |. rarely produce forelimb emer- 
gence, although incipient thinning of the skin-window area is usually obtained. A 
concentration of 0.2 ug. per |. is insufficient to initiate either the corneal reflex 
or forelimb emergence. At 15° C, even 1.0 yg. per |. is ineffective in producing 
rupture of the skin window. 

This evidence thus further supports the belief that most metamorphic changes 
in the frog tadpole are separable events, capable of being brought about individu- 
ally by local hormone treatment or of being separated from succeeding meta- 
morphic events by careful manipulation of hormone concentration and tempera- 
ture. 


Comment: This is certainly a lovely experiment in the classic tradition, one which 
turns the light of another little candle onto the mystery of life. There are, of course, more 
questions raised by this experiment than answers given. If the wink reflex cannot be 
elicited in the normal tadpole until just before the period of metamorphic climax then 
most likely this creature has no or little corneal sensitivity and the hormonal events which 
bring forth metamorphosis obviously act upon some threshold mechanisms as well. Local 
stimulation of the reflex center in the medulla oblongata with thyroxine seemingly in- 
fluences this threshold. There is hardly any reason to expect that this threshold function 
should need similar concentration of thyroid hormone as the other more dramatic meta- 
morphic events, or be dependent on similar conditions of surround. 

ARTHUR LINKSz 
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BIOCHEMISTRY 
EXPERIMENTAL CATARACT IN PROTEIN DEFICIENCY 


KALYAN BaGcuI 


Nutrition Building, National Institute for Medical Research, London, England 


J. Indian M. A., 1958, 31: 271-175 


Senile cataract is regarded as a manifestation of old age, yet the exact patho- 
genesis of this condition is not clearly known. The appearance of cataract in the 
younger age groups and in diverse other conditions has focused the attention of 
ophthalmologists on the etiology of senile cataract and at the same time has 
thrown serious doubt on the general assumption that this condition is a part of 
the generalized pathologic changes in the body as a result of senility. 

A new approach to this problem has been made by the production of experi- 
mental cataract in animals like rats, rabbits, swine and salamanders. These 
helped to probe into the mechanism of cataract formation and simultaneously to 
study the metabolism of the lens about which little was known. The incidence and 
the age of onset of senile cataract differs widely in different countries. On the 
whole, the incidence is much higher and the age of onset much lower in countries 
where malnutrition, especially protein malnutrition, is prevalent than in coun- 
tries where this is absent. The high and early age incidence of cataract in India 
has been observed in the past. This has been explained as possibly due to the 
effect of sunlight or ultraviolet light; but attempts to produce experimental 
cataract in mammals by means of ultraviolet radiation have been consistently 
negative, and, therefore, it appears unlikely that it is by itself the cause of senile 
cataract. Protein malnutrition is widely present in India and if this condition 
produces early lens changes, then a further insult in the form of ultraviolet light 
may precipitate such a condition as clinical cataract. That ultraviolet light has 
some effect upon the lens proteins, the oxidation-reduction systems and capsular 
permeability has been variously demonstrated. 

While the literature contains many reports describing the various biochemical 
and clinical manifestations of protein malnutrition, there is little mention of the 
effect of this condition on the eyes in general and on the lens in particular. 
It would appear that where protein malnutrition has been described, the eye is 
either not involved or changes have not been looked for. While planning the 
present investigation, it was felt that it would be useful to collect some data 
regarding the sulfhydryl] content of normal and cataractous lenses. The concen- 
tration of this ubiquitous group is highest in the lens, and in all forms of cataract 
and precataractous conditions, it either decreases or completely disappears. 

Glutathione, the soluble sulfhydryl fraction, has been found to play a very 
important role in lens metabolism. The most important role of protein-bound 
sulfhydryl (PBSH) appears to be as sulfhydryl containing enzymes in the lens 
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TABLE 1 
Showing Sulfhydryl Values in Normal and Cataractous Pig Lenses 





Sulfhydry Content of the Lens Expressed as Glutathione mg./100 gm. of 


Fresh Lens 
Condition of the Lens 








Glutathione | Protein-bound SH Total SH 


268 196 464 
Mature cataract............. 14 | 24 38 





which are essential for carbohydrate metabolism. Enzymes like hexokinase, 
acetaldehyde oxidase, coenzyme A all depend on the presence of reduced SH 
groups for their activity. These enzymes with the exception of hexokinase, all 
progressively lose activity during the formation of cataract (Pirie and Van 
Heyningen, Biochemistry of the Eye, Oxford, 1956) and their loss of activity can be 
closely correlated with the diminution of PBSH of the lens. 

In the present study, the total, glutathione and protein-bound sulfhydryl con- 
tents of the lenses of normal domestic pigs and of those having mature cataract 
on a low protein diet were determined in the usual way. 

Both the glutathione and the protein-bound sufhydryl content of the catarac- 
tous lens came down to a very low value as compared to the normal. The same 
type of finding was also observed in methionine deficiency cataract in rats. It is 
quite reasonable to presume that at this low concentration of sulfhydryl, espe- 
cially of the PBSH fraction, the enzymic activity in the lens will be very much 
reduced affecting the essential metabolism. Lenticular damage will be the 
natural corollary of this condition. 

The young growing pigs of the present investigation, on a low protein diet at 
4.5 per cent level, developed mature cataract in addition to other manifestations 
commonly seen in kwashiorkor. Presumably the pathogenesis of the protein 
deficiency cataract in pigs is similar to that of methionine deficiency cataract in 
rats. In experiments with rats, these changes were reversed by methionine supple- 
mentation, if the damage was not advanced. It is interesting to note that there is 
considerable species difference regarding the ultimate effect of protein malnutri- 
tion. The author could not produce cataract in albino rats living on a 4 per cent 
protein diet, though on biochemical analysis, significant biochemical lesion in the 
form of reduction of glutathione and protein-bound sulfhydryl was observed. 
Further insult inflicted on their lens, in the form of methionine sulfoximine 
administration, produced cataract. 

In considering the application of these findings to clinical cases of cataract in 
human beings, one has to admit that there is no mention in the literature so far, 
about cataract in protein malnutrition in human beings. Various explanations 
can be advanced for these findings. The lesion in man, as in the rat, due to pro- 
tein malnutrition might be restricted only to biochemical lesion. Lens changes, 
it must be considered, take a very long time to develop and are a very slow proc- 
ess. One might venture to say that if these cases, which cannot be diagnosed by 
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ordinary ophthalmologic examination, are carefully examined with a slit lamp 
microscope, early lens changes can be observed. It is reasonable to presume that 
these biochemically damaged lenses will not stand up to further stress factors 
such as superimposed methionine deficiency, effect of ultraviolet light or any 
other unidentified factors which might affect the sulfhydryl groups in the body 
in general and the lens in particular. 


Comment: India has long been a training ground for the incipient cataract surgeon 
because of the plentitude of patients requiring attention. The nonsurgically oriented 
ophthalmologist has also been interested because of the opportunity this presented to 
investigate the possible causes of cataract formation. All negative facets of Indian life 
have thus been implicated: heat, ultraviolet light, poverty, malnutrition, generalized 
disease and debility and lack of sanitation. 

This article investigates one such facet, the low protein diet. The author shows that 
young pigs on a protein deficient diet develop mature cataracts. The extrapolation of 
this finding to humans is not necessarily warranted. Studies made on prison-camp 
survivors in past wars and on the survivors of that special horror of World War II, the 
German concentration camps, did not reveal a particularly high incidence of cataracts, 
although nutritional amblyopia due to optic nerve damage was common. 

The finding of decreased glutathione and protein-bound SH groups has been reported 
frequently for all types of cataracts and cannot be assumed to have any specificity here. 
The problem of the high frequency of cataracts in India, therefore, remains unsolved. The 
joy and hope of the unsophisticated mystic is to find a simple explanation that unifies 
all data, so let us postulate that the incidence of cataracts is somehow related to the rela- 
tively short life span of Indians. If we can assume that this is synonymous with early 
senility it may be that we are simply dealing with senile cataracts occurring at an early 
age in a country teaming with “old” people. I look forward to the statistical refutation 
of this theory at the next International Congress in New Delhi in 1962. 

Davin SHocu 
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BACTERIOLOGY 


INFLUENCE OF SPECIFIC ANTIBODY ON HERPES SIMPLEX 
INFECTIONS IN TISSUE CULTURE 


CLayToN E. WHEELER AND CHARLES M. CANBY 


Departments of Dermatology and Microbiology, University of Virginia Department 
of Medicine, Charlottesville, Virginia 


A. M. A. Arch. Dermat. & Syph., 1959, 79: 86-95 


Persons who suffer from recurrent herpes simplex infections have neutralizing 
or complement-fixing antibodies to herpes simplex virus in their sera, usually in 
high titer. The antibody level in the sera of these patients, according to available 
evidence, does not fluctuate in response to the recurrent infection. These obser- 
vations suggest that a high level of specific antibody in the serum is incapable of 
eradicating the herpes virus even though it may limit its spread. 

In order to study further the effect of specific antibody upon the course of the 
herpetic infection, HeLa cultures infected with herpes simplex virus were used 
as models in the laboratory. After establishment of the herpes infection some of 
the cultures were nourished with growth medium containing no demonstrable 
specific antibody and others were nourished with growth medium containing 
large amounts of specific antibody. Cultures nourished with medium containing 
no antibody were rapidly destroyed by the virus. Cultures nourished with 
medium containing specific antibody survived; the cells multiplied, and 
an apparently endless number of serial subcultures could be made, but these 
cultures continued to be infected with the herpes simplex virus. 

The presence of specific neutralizing antibody in the growth medium of herpes 
simplex-infected HeLa cultures under the conditions of this experiment created 
a relatively stable relationship between the virus and the cells of the cultures so 
that neither were the cultures destroyed by the virus nor was the virus eliminated 
from the cultures. These observations in some respects parallel those of Acker- 
mann and Kurtz (Ann. New York Acad. Sc., 1957, 67: 392 and J. Exper. Med., 
1955, 102: 555), who caused HeLa cultures to be infected with poliomyelitis 
virus. Their observations prompted them to suggest that specific antibody, in 
addition to the usual functions of elimination of virus and limitation of its 
spread, may at times act in such a fashion as to preserve virus. 

Herpes simplex-infected carrier cultures always presented islands and patches 
of morphologically uninfected, apparently normal cells interspersed with in- 
fected cells; and infectious herpes simplex virus could always be demonstrated 
in the “carrier” cultures. As to the effect of specific antibody on the course of 
herpes simplex infections in man, in the nonimmune person (primary herpes 
simplex infection) it seems likely that the herpes simplex virus spreads via the 
body fluids to cause widespread infection (skin, mucous membrane, blood, liver, 
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gastrointestinal tract and brain) much as the infection becomes widespread jp 
tissue cultures which contain no antibody. The presence of antibody in the body 
fluids (recurrent herpes simplex infections) or tissue-culture fluids prevents dis- 
semination of the virus, and the infection remains localized. The presence of 
specific antibody, even in large amounts, does not eradicate the virus in the tissue 
culture model or in man who has the recurrent form of the disease. 

Failure of antibody to eradicate intracellular virus might be expected if anti- 
body cannot enter cells (or can enter cells only in small quantity) and if the 
virus can spread from cell to cell without entry into body fluids. Under these 
conditions the presence of antibody might conceivably contribute to the survival 
and persistence of the virus by helping to establish a balance between cell 
destruction and new cell formation. If such be the case it would seem unlikely 
that measures designated to raise antibody levels in patients with recurrent 
herpes simplex infections would be effective in eliminating the disease. It might 
also help to explain the establishment of new recurrent herpes lesions at sites of 
vaccination with live virus in the treatment of patients with recurrent herpes 
simplex infections. 

It was found that both in humans with recurrent herpes simplex and in the 
herpes-infected tissue culture model the presence of specific neutralizing antibody 
fails to eradicate the herpes simplex virus. 


Comment: These experiments seem to confirm in the test tube one of the mechanisms 
postulated for the survival of herpes simplex virus in the animal body, namely, spread of 
the virus from cell to adjacent cell in the same sheet. A parallel might be drawn between 
the HeLa cells and the corneal epithelium in a case of dendritic keratitis. In both cases 
the humoral antibody which is or may be present gains access only to virus liberated from 
disintegrating cells. This theory is supported by the failure of circulating antibody, 
whether actively acquired or passively administered in the form of human immune serum 
globulin (y-globulin), to influence the course of clinical herpetic infection in the average 
case. 

The second phenomenon is the ability of herpes simplex virus to colonize 99 per cent 
of its human hosts without signs of overt inflammation, and to survive in the latent phase 
for the lifetime of the host. This phase of existence of the virus, presumably involving a 
minimum of multiplication of the virus, is undoubtedly the least susceptible to extra- 
cellular influences. 

Topical therapeutic measures such as iodine scrub for dendritic keratitis have hereto- 
fore been destructive to both normal and affected epithelial cells of the human cornea. At 
the same time, virus may persist in the tears and in the conjuctival epithelium. Some 
promise may lie in a search for agents which would be selectively destructive to cells in- 
fected with virus in the actively proliferating stage. 

Henry F. ALLEN 
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ra SENSITIVITY OF MICRO-ORGANISMS IN CONJUNCTIVITIS TO 
“4 SULFONAMIDES AND ANTIBIOTICS 
. C. B. DuuranpHar, D. G. Mopy anp J. S. Saroya 
sue 
Department of Ophthalmology, K.E.M. Hospital, Bombay 12, India 
“4 J. Postgrad. Med., 1958, 4: 124-131 
he 
2se In 224 cases of conjunctivitis and trachoma, 137 pathogenic strains were 
val isolated: 67 from cases of acute conjunctivitis, 19 from subacute conjunctivitis, 
ell 31 from trachoma, 9 from follicular conjunctivitis and 11 from angular conjuncti- 
ly vitis. Primary cultures from the conjunctival sac lower fornix were taken on 
nt blood agar and, where indicated, clinically on serum agar or chocolate agar. In 
ht the case of staphylococci, pathogenicity of the strain was established by pigment 
of production, mannitol fermentation and coagulase production. The coagulase test 
es was done by the slide method. ) 
Staphylococci were found to be the most common organisms in conjunctivitis. 
he In 47 cases out of 83 (acute conjunctivitis), pathogenic staphylococci were 
ly cultured. 
Staphylococcus albus (pathogenic) was found to be most sensitive to Chloro- 

- mycetin and neomycin and least to sulfanilamide, sulfacetamide and penicillin. 
of No difference was found in the sensitivity of coagulase positive and negative 
en strains. The negative strains are also most susceptible to Chloromycetin and 
8 neomycin; they were resistant to penicillin and sulfanilamide and sensitive to 
m others. Chloromycetin and neomycin were found to be the drugs of choice in most 
y, of the infections to be prescribed empirically. 
m The widespread use of antibiotics by the general practitioners has revolution- 
e 
' TABLE 1 
nt Pathogenic Organisms Isolated 
: Conjunctivitis Conjunctivitis 
Tra- 
> Total Cases Cultured Acute —_ — - ~4 Angular | Kerato- 
A 83 44 58 25 9 5 
At 
ad 1. Staphylococcus albus.............. 20 12 8 5 2 5 
n- 2. Staphylococcus aureus............ 27 6 |; lh | 4 1 

3. Micrococcus catarrhalis........... 1 | 3 | | 

4. Bacillus subtilis. . Sohn ate 4 | 1 2 | | | 

5. Morax-Axenfeld............ 5 | 3 8 

6. Koch-Weeks.... a 4 

7. Pneumococcus ieee 2 | 2 | | | 

8. Bacillus coli . Ct o } a | 

9. Bacillus proteus ae Ertan 1 | | | | 

10. Bacillus pyocyaneus..... 1 | | | 

pa |e | a | 


for) 
~I 


Total strains cultured................ | 











562 SURVEY OF OPHTHALMOLOGY 








TABLE 2 
Results in Vivo and in Vitro 
Oni Dn sot es | ae 
1. Staphylococci Penicillin 13 6 5 
Streptomycin 15 1 3 
Chloromycetin 15 Nil 2 
Neomycin 14 1 1 
Sulfanilamide and 12 11 8 
sulfacetamide 
2. Morax-Axenfeld Penicillin 3 3 3 
Streptomycin 3 1 2 
Neomycin 2 2 1 
3. Pneumococcus Chloromycetin 3 Nil Nil 
4. Bacillus coli Streptomycin 1 1 1 
Penicillin 1 1 1 
5. Bacillus proteus Neomycin 1 Nil Nil 
6. Bacillus pyocyaneus Streptomycin 1 Resistant Nil 

















ized the pattern of out-patients seen in an ophthalmic department. Acute 
purulent conjunctivitis is a rarity; its place is probably taken by virus conjuncti- 
vitis. This may account for the cases in which the authors were unable to isolate 
a pathogenic organism. Detailed bacteriologic examination, including sensitivity 
tests in a minor ocular affection such as conjunctivitis, is the counsel of perfection 
and not a practical possibility. But it is advocated that sensitivity tests be done 
in clinically resistant cases and in intraocular infections and the cases treated 
accordingly in view of the large number of resistant strains encountered. 

Drugs of choice in external ocular infections for empirical therapy are Chloro- 
mycetin and neomycin. 

Table 2 gives the results in cases where a pathogenic could be isolated and the 
same strain could be studied both in vitro and in vivo. 


Comment: Because of the high antibiotic concentrations obtainable in the conjunctival 
sac by means of topical instillation, sensitivity determinations of organisms recovered 
from cases of bacterial conjunctivitis and corneal ulcers are chiefly of academic interest. 
For deeper infections, and possibly for resistant cases of chronic keratoconjunctivitis, 
sensitivity determinations may have practical value. 

When clinical response fails to parallel the results of sensitivity testing in vitro, false 
positive susceptibility of the organism may be the explanation. The importance of the 
nutrient base for agar and broth has been stressed by Mangiaracine in our laboratory. 
Organisms which are apparently inhibited by antibiotics on synthetic or dehydrated 
media will often flourish in the presence of the same antibiotic concentrations when fresh 
beef heart infusion stock is used (Holman, J. Bact., 1919). Enrichment of commercial 
media with blood or serum is not by itself a substitute for the fresh nutrient base, but 
should be used in addition to it. 

Henry F. ALLEN 








\] 


—T—- eS SS SS oe Ow 




















Space Ophthalmology 





This is the first issue of Survey or OPHTHALMOLOGY to include a review of 
articles pertaining to space ophthalmology. Some comment concerning material 
to appear in this section is therefore appropriate. 

Space ophthalmology might be defined as those segments of ophthalmology 
relating to the visual performance capabilities of man under the conditions 
existing in space, the effect on the structure of the visual apparatus produced by 
conditions in space together with measures designed to protect the visual ap- 
paratus and enhance visual capabilities. This field obviously encompasses 
wider consideration of some physical factors than the usual practice of clinical 
ophthalmology. Levels of ionizing, infrared and ultraviolet radiation will be 
important. Since the eye is a part of the total body and dependent upon it for 
proper maintenance of its function, the effect of forces on the systemic physiology 
will require evaluation. The maintenance of tolerable hydrostatic pressures in 
the vascular system under accelerational stresses and weightlessness are examples. 
Altered metabolic processes both systemic and intraocular may be produced by 
changes in oxygen, carbon dioxide or toxic products in the atmosphere within 
the space vehicle. Only by understanding the total picture can the hazard to 
the eye and to vision be evaluated. 

There is only one totally new problem in space flight: prolonged weightlessness. 
All the others are an extension of those previously faced in ophthalmology and 
in aviation medicine and a good background of these already exists in the 
published literature. It will be the objective of this section in the future to 
abstract those articles which have a bearing on this new segment of ophthal- 
mology. 

Victor A. BYRNES 


TWENTY-YEAR STUDY OF PHYSIOLOGICAL MEASUREMENTS IN 
ONE HUNDRED SENIOR AIRLINE PILOTS 


Grorce J. KipERA 
Medical Director, United Airlines, Inc., Chicago, Illinois 
J. A. M. A., 168: 1188-1190, Nov. 1, 1958 


The physical and laboratory findings in 100 senior airline pilots over a 20- 
year period have been studied to determine the effect of aging on these men. 
A study of airline pilots does not lend itself to a study of aging per se, since the 


563 





564 SURVEY OF OPHTHALMOLOGY 


age group represented cannot be considered aged and there are not enough 
commercial airline pilots over 50 years of age to provide valid statistical criteria. 
Consequently, this report is concerned with what may be called a middle-aged 
group. In 1937, when the study began, the ages of the pilots ranged from 25 to 
39 years, with an average of 30.5 years. In 1957, the average age was 50.5 years 
and the range 45 to 59. The men were examined periodically by the same group 
of full-time company doctors. Laboratory procedures, even though the study 
covers a 20-year span, have been performed by not more than five different 
laboratory technicians. This consistency of professional personnel tends to 
result in more accurate study data than if results from many physicians, clinics, 
and laboratories were reviewed. The records provide a continuous account of 
the physical status of these men from the time of their pre-employment examina- 
tion to their current company-prescribed physical examination. These pilots 
not only receive a thorough physical assessment but must also be given medical 
clearance for resumption of flight duties after any illness or injury. 

Flight personnel are encouraged to consult the physicians not only on personal 
problems, but also on any medical problems relating to their families. This 
gives the flight surgeons an opportunity to visit and consult with the pilots four 
to five times a year. An important factor in attaining good liaison with the flight 
personnel is the fact that all medical records, reports of consultations and 
results of examinations are confidential and are made available only to the pilot. 
Management is advised that an individual is physically qualified or disqualified 
for further flying, and no data are furnished to anyone unless specifically re- 
quested in writing by the pilot. This doctor-patient relationship is of the utmost 
importance in building up free communication between the flight surgeon and 
the pilot. 

The actual findings pertaining to factors that lend themselves to a quantita- 
tive comparison in this 20-year study may be summarized as follows: 

In 1937, all 100 pilots had distant vision of 20/20 or better in each eye. By 
1957, 20 needed glasses to bring their vision to 20/20. The poorest vision in this 
group was 20/50 for the right eye and 20/67 for the left. Diamond’s report of a 
small series of airline pilots is of interest. In those with a pre-employment 
cycloplegia of plus 0.25 to minus 0.25 D., the defect in some remained stabilized 
but there was a physiologic and developmental trend toward myopia. With a 
pre-employment cycloplegic refraction of plus 0.675 D. or more, most pilots will 
continue to have hypermetropia (hyperopia) with 20/20 vision throughout their 
anticipatedly long span of duty. Consequently, 20/20 vision and a manifest or 
homatropine-produced hypermetropic reserve of plus 0.50 D. or more in the 
early to mid-20’s is desirable in the prospective airline pilot. 

Near vision for the group was calculated as 1 on the Jaeger system in 1937. 
By 1957, 91 per cent required presbyopic correction (at an average age of 44.5 
years). In the general population there is a tendency toward an increase in 
adduction in the development of exophoria, especially with accommodative 
problems. This was not noted in the pilot group, since they were given corrective 
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lenses for accommodative problems early. The average depth perception was 
essentially unchanged, as would be expected since depth perception is primarily 
a product of good binocular vision. 

In 1937, five had hearing less than 20/20 when using the spoken voice test. 
This ranged from 15/20 to 18/20. In 1957, the lowest value was 5/20 hearing for 
the spoken voice in one ear. In 1937, the voice-range audiometric findings were 
practically normal, but some high-tone loss was noted. The average loss was 12 
per cent for the right ear and 13.8 per cent for the left ear. In 1957, 61 showed a 
loss for the frequencies above 4000 c.p.s., 16 per cent for the right ear and 17 
per cent for the left ear. In 1957, with the use of the method for calculating 
percentage hearing loss recommended by the American Medical Association 
Committee on Medical Rating of Physical Impairment, a loss in the 500 to 
4000 ¢.p.s. range was found of 2.85 per cent for the right ear and 4.6 per cent 
for the left ear. These audiometric losses compare favorably with those of ground 
personnel of similar ages. 

Height averaged 6934 inches (177 cm.), without significant change over the 
20-year period. Weight in 1937 averaged 15714 lb. (71.4 kg.); in 1957, it averaged 
16914 Ib. (76.9 kg.). An average weight gain of 12 lb. during a 20-year span is 
considered excellent. Pulse rate, blood pressure and vital capacity were peri- 
odically determined, and in 1937 and 1957 the averages compared as follows: 
pulse rate, 65.9 and 65.5 per minute; blood pressure, 114/72 and 115/78 mm. 
Hg; and vital capacity, 4962 ec. and 3993 cc. The blood findings at every physical 
examination proved to be extremely consistent. 

Time lost from absenteeism amounted to 8267 days, or slightly over 4 days per 
year per man. The nature of the illness responsible for absenteeism is strikingly 
similar to that reported by industry in general, except that trauma accounted 
for almost 20 per cent of the pilots’ absenteeism. The traumatic injuries in- 
volved were primarily incurred in recreational activities (sports, working with 
power tools and other ‘“do-it-yourself”’ enterprises). 

No evidence of premature deterioration or predilection to any particular 
medical or surgical condition was revealed by the findings obtained in these 
pilots. 


Comment: This is, for the ophthalmologist, an extremely interesting long range study. 
Like similar studies carried out in the Armed Forces, it shows that small hyperopia during 
adolescence is preferable in the long range even to emmetropia, if not wearing glasses for 
distance in the future is desirable. Some of those emmetropes surely will later turn myopic. 
I am somewhat unhappy about the information revealed in Table 2. The author talks 
about “Abduction” and “Adduction,” and I am not sure if he really means abduction and 
adduction or (binocular) prism divergence and convergence. I also don’t know what he 
means by “Esophoria” and “Exophoria.” Surely, that 100 pilots could not have had an 
average esophoria and exophoria at the same time. And if he said “‘in the general popula- 
tion one sees a tendency toward an increase in adduction in the development of exophoria,”’ 
I just don’t know what he means. It would be high time that we all agree to the same 
jargon and abandon loose terminology. 

ARTHUR LINKSZz 
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PREVENTIVE AND AVIATION MEDICINE IN PRIVATE PRACTICE 


RusseEut J. VASTINE, JR. 
Niles, Michigan 


J. A. M. A., 1958, 168: 1185-1187 


The objective of a private practice devoted to preventive and aviation medicine 
is to supply individuals with a particular type of health service that will greatly 
enhance their well being and that will, in the long run, statistically increase 
their longevity. Just as a pilot practices preventive maintenance for his air- 
plane, so he must practice preventive maintenance for himself. Pilots are re- 
quired by law to undergo periodic medical examinations in order to maintain 
their licenses, but the medical profession has failed miserably to provide suitable 
and adequate examinations. Medical certificates have been issued with only a 
minimal examination, and even with no examination at all. No wonder, then, 
the pilot feels that the medical standards are useless. Physical fitness is important 
to flying safety, but how can this be proved when the medical supervision of 
flying personnel is so poor? 

A case in point is that of an excellent pilot whose vision was so defective that 
he could not read the bottom paragraph of the Civil Aeronautics Administra- 
tion’s chart for testing near vision with either eye and could only barely make it 
out with binocular vision. His chief complaint was with night vision. He admitted 
that it had been at least 4 years since he had been able to read the bottom line, 
and yet he had been examined at 6-month intervals during this period and had 
never been told his eyes needed correcting lenses, nor had his medical certificate 
ever been marked with a limitation. Thus he and his passengers were endangered 
because of a physical defect. The prescription of new glasses for this pilot has 
increased flying safety for all concerned. 

Since it has been shown that aviation medicine is preventive medicine, it may 
be well to outline the responsibilities of this type of practice. The most important 
service to be offered, and the one in which there is the greatest need for action 
soon, is the periodic examination, given annually unless some defect is found 
that dictates a shorter interval. This examination, which might well be called a 
health survey, should be an annual affair for all pilots, regardless of rating. The 
private pilot uses the same airspace as the airline pilot and is subject to the 
same stresses of flying and living. The first step in theannual health survey should 
be a complete history of present complaints, along with a searching review of 
symptoms by systems, taken by the examining physician so that he can acquaint 
himself with the type of person he is examining and can gain an insight into 
the patient’s complaints. Most of all, if the physician knows how to fly, he will 
be able to get a fair picture of the pilot he is examining. Industries using air- 
craft, as well as the airlines, are interested in finding a simple means of discovering 
if a pilot will be a potential cause of accident before they hire him. By making a 
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personality analysis and honestly checking it with someone who has flown with 
the pilot, it may some day be possible to provide the long-needed answer. The 
taking of a thorough personal and family history is also important in this phase 
of the annual health survey. 

The physical examination should be made with care and precision, noting any 
and all defects, no matter how slight. What may be important later is not known 
now, so nothing must be omitted. Included in the physical examination should 
be a pure-tone audiometry. Many early hearing losses, particularly in persons 
exposed to noise, will be found only by this means. In addition, no physical 
examination is complete without a sigmoidoscopy. Examination of the eyes 
should include testing of both distant and near visual acuity and visual fields. 
Early glaucoma can be helped. 

Certain ancillary studies should complete the annual health survey. These 
include an electrocardiogram, a 2-meter posteroanterior chest x-ray, a complete 
urinalysis, a complete blood-cell count (or a hematocrit determination and 
differential count), and determination of sedimentation rate and nonfasting 
blood sugar, blood urea nitrogen and blood cholesterol levels. A serologic ex- 
amination is also made and, for the patient’s own satisfaction, blood type and 
Rh-factor determinations are made. 

The annual health survey just reviewed takes two or three hours, and the 
cost at present has been set at $70.00, which seems to be a realistic fee. The 
patient gets a rather extensive review of his health at a reasonable cost, and 
when the surveys are made annually, an excellent case study is established so 
that even the slightest change can readily be found. This then affords an op- 
portunity for diagnosis of symptomless disease and thereby prevention of 
serious illness. 

One objective of this work is to make flying safer and to prolong the productive 
life of the pilot. Another responsibility of this type of practice is to the passenger. 
Regardless of the stand of the airlines, there are certain ambulatory persons 
who should not fly. The practitioner of aviation medicine must be aware of 
the ailments apt to cause trouble in flying so that he can advise the pilot and 
the passenger of limitations to be observed in flight. Advice should also be 
available concerning prevention and treatment of the diseases incident to flight, 
such as aerotitis and aerosinusitis. The use of a nasal spray at the proper time 
will reduce pain and lost work. 

The physician in this kind of practice can also help to establish retirement 
and grounding policies that will add to the peace of mind of the pilot. He can 
aid in the training of pilots and provide helpful advice in relation to problems 
of aircraft selection and design and the adoption of safety features. 


Comment: This paper was read at a joint meeting of the Section on Preventive Medicine 
of the American Medical Association and the Aero Medical Association. It certainly 
needed imagination to join the two, although, once we come to think of it, the association 
is a natural one. Aviation medicine is to a great extent preventive medicine; as a matter 
of fact it is primarily preventive medicine. Its research projects mostly deal with the in- 
fluence of flying on normals and the purpose of these projects is to find means to prevent 
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nocuous influences whenever preventable. It is seldom concerned with the treatment of 
diseases or injuries caused by flying and flight accidents. Dr. Vastine devotes a private 
practice to preventive medicine and we can only wish more power to him. He is certainly 
right in stating that we all need a thorough going-over at regular intervals, not only air- 
plane pilots. We are glad to know that he feels that an eye examination is an essential 
part of this examination. Pilots get presbyopia like the rest of us and the use of glasses 
should not be looked upon with foreboding. They are not a sign of senility, only of aging, 
ARTHUR LinKsz 


WIDE RANGE INVESTIGATIONS OF ACCELERATION IN MAN 
AND ANIMALS 


R. MARGARIA 
Laboratory of Physiology, University of Milan, Milan, Italy 
J. Aviation Med., 1958, 29: 855-871 


Animals have been exposed in previous experiments to a gravity-free con- 
dition for more than a minute. From those tests it was concluded that in the 
gravity-free state no appreciable changes take place in the cardiovascular and 
respiratory systems. The following report is a further study of effects of accelera- 
tion on men and animals. 

Basic laws of physics pertaining to the behavior of submerged bodies subjected 
to acceleration are reviewed. The brain, whose tissue is the most delicate, and 
most susceptible to damage by mechanical agents, is floating in the cerebrospinal 
fluid, the density of which is very little less than the density of the brain. Because 
of this, an adult brain has an effective weight of only 35 gm. if floating in the 
cerebrospinal fluid; it has a weight of 1300 gm. when suspended in air. It is 
therefore not surprising to find that the brain is very seldom injured, even in 
accidents where acceleration forces over 100 g were observed. The author has 
shown experimentally that immersion in water will protect mammals, who have 
survived impacts of over 1000 g. Death in higher accelerations was related to the 
presence of air in the lungs. Animals without air cavities in the body, such as 
fish or mammalian fetuses, have survived impacts of over 10,000 g. The annul- 
ment of acceleration forces on the body as a whole, when immersed in fluid, does 
not apply to components within the body which have a different density from 
that of the fluid. From the functional point of view the high value of the specific 
gravity of the otoliths, relative to that of the endolymph is particularly impor- 
tant. There is a strong pull of the otoliths on the sensitive cells of the macula. 
This physiologic stimulation gives rise, in these sense organs, to impulses that 
are then conveyed to the central nervous system. These are not only important 
in producing the sensation of position of the body, but also for maintaining 
muscular tonus and posture. 
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The sensation of position as determined by the otolithic apparatus alone 
(with vision and organs of peripheral sensation excluded) was investigated in 
men submerged in water. The first results were striking. The subjects seemed to 
be completely disoriented; the indication of the vertical seemed to be made by 
the men at random. Only after four of five tests were run did the subjects begin 
to give reliable results. Evidently a period of training for this type of experiment 
was needed. 

The body does not possess sense organs which can give information on speed. 
The sensation of displacement and, therefore, the sensation of the position in 
space is bound only to the capacity of the body to measure acceleration. The 
measurement of acceleration may be made by the mechanoceptors distributed 
in the body: muscles, skin, joints. They are directly or indirectly stimulated by 
the force to which all parts of the body are subjected, particularly the two 
specialized sense organs. The otolithic apparatus is sensitive to static and dy- 
namic acceleration; the semicircular canals, whose sensitivity is higher, respond 
to the dynamic changes only. The cerebellum is the integrating center for infor- 
mation from the receptors (including retina and cochlea) relating to the locali- 
zation of the body in space. In a series of experiments the electrical activities of 
different topographic segments of the cerebellar cortex in response to centripetal 
and tangential accelerations have been investigated in animals. Cats responded 
to extremely low values of acceleration, (499 g applied for 20 msec.) with 
changes in the amplitude of the potential. 

Migratory animals responded to accelerations stimulus with peculiar spindle- 
like bursts of cerebellar action potentials, lasting some time after removal of the 
stimulus. This peculiarity is in accord with the hypothesis that migration in 
animals is possibly supported by a higher sensitivity to geodetic forces. It was 
also found that in homing pigeons cerebellar after-discharges following accele- 
ration were recorded on 98 per cent of the animals tested, whereas they were 
recorded on only 21 per cent of supposed domestic pigeons. The possible geodetic 
forces that may induce migration are considered, particularly the accessory 
Coriolis acceleration. Those forces are of the order of magnitude of 1 X 10-*g, 
which is much lower than the threshold to stimulation found experimentally on 
the same animals. It is therefore concluded that the physiologic basis for animal 
migration is still lacking. 


Comment: In the evaluation of the effects of g forces on man or animal the duration of 
the forces involved is an important component. Because of vascular friction and inertia, 
forces lasting less than 0.2 second do not produce the increased intravascular hydrostatic 
pressures which can produce severe injuries when forces last longer than 0.2 second. 
Forces of shorter duration produce compression and fracture types of injuries and their 
survival is not necessarily indicative of what would occur if they were prolonged beyond 
0.2 second. This is particularly true in the production of eye injuries by accelerational 
forces. Experiments performed by others utilizing immersed animals have also shown in- 
creased g tolerances. Human subjects, too, have increased tolerances when immersed. 
Technical difficulties would make this method of protection a very difficult one for space 
flight. 

Victor A. ByRNES 
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MORE DOCTORS IS FEDERAL AIM mo 
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EDITORIAL Me 
Missouri Med., 56: 167, 1959 rec 
fes 
Following blunt warnings to the medical profession last fall, the federal govern- ' 
ment obviously has decided to see to it that more persons are trained as physi- me 
cians. urg 
One step in this direction was the recent appointment by Surgeon General 
Leory E. Burney of a 21-man consultant group to look into the problem. While 
Dr. Burney did not specifically outline the scope of the group’s activity, he did 
emphasize that he did not want “just another study” of medical manpower. He all 
also told his consultants in no uncertain terms that whether there is now an hig 
absolute or relative shortage of physicians, the need for physicians will increase ' 
in the immediate future. to 
The anticipated shortage expected by Dr. Burney takes into account the desire the 
of the Eisenhower administration to send abroad more and more medical care as ha: 
a weapon in the cold war. Russia and the United States are vying to bring better bre 
medical care to backward nations as part of their global strategy to woo political chi 
support. On this point, the health chief said: col 
th 
FEARS RUSSIANS ARE AHEAD ed, 
“The Russians can afford to export their brand of medicine and public health 
on a much more liberal basis than we in the United States have been able to do 7 
up to now. This handicap is another indication of present urgent need.” ps 
And another comment by Dr. Burney before the American College of Surgeons wi 
is typical of pressures the medical profession is experiencing from all sides. Dr. 
Burney said: “In the complex society of today... health and educational | 
services can no more be left to chance or exclusively to local initiative than can P 
the development of heavy industry, consumer goods, transportation, public a 
utilities and national defense.” . 
This logic also is advanced by social planners and others who think and talk in | 
; : : : . gr 
terms of bigness—big government, big business and big labor. wi 
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HEALTH CHIEF BLAMES DOCTORS 


Dr. Burney also took his brother physicians to task for having “adopted 
negative attitudes in solving social problems when a positive attitude and leader- 
ship were needed.” 

With his words, doubtless, still fresh in their memories, his newly-named 
consultants authorized two staff projects at their first meeting: a study of fi- 
nancing medical school operations, and a study of construction costs of medical 
schools. 

The group also named a steering committee and set a second meeting for this 
month. Named to the 5-man steering committee was Dr. Edward L. Turner, 
secretary of the Council on Medical Education and Hospitals of the American 
Medical Association. 

A report of that council adopted by the A.M.A. House of Delegates at the 
recent interim session in Minneapolis, however, shows that the medical pro- 
fession is aware of the problem. 

The report urges starting new 4-year medical schools and increasing the enroll- 
ment at existing medical schools—whenever and wherever feasible. It also 
urges the development of more 2-year programs of basic medical science. 


ATTACK A FALSE CLICHE 


In strong words, the report also takes issue with the fallacious statement heard 
all too often that physicians keep the supply of doctors down to keep their fees 
high. The report: 

“Statistical information has at times been taken out of context and interpreted 
to the effect that the official position of the American Medical Association is 
that there is no need for increased number of physicians. No such official position 
has ever been enunciated. American medicine fully recognizes the needs being 
brought about by the increasing population, social and economic trends, and the 
changing dimensions of medical knowledge and its application. The primary 
concern of American medicine is that these needs be carefully analyzed and that 
they be met as a result of sound developments based on the best possible knowl- 
edge.” 

The Council on Medical Education and Hospitals also pointed out in its 
report to the House that in the “rapidly changing modern scene” it has become 
virtually impossible to determine just what the relative ratio of physicians to 
total population should be. 


PHYSICIANS STILL TO LEAD 


Through the adoption of the council’s report, the House of Delegates re- 
affirmed that American physicians and the A. M. A. would continue their leader- 
ship in the field of medical education. 

And, judging from the studies being undertaken by Dr. Burney’s consultant 
group, the medical profession is going to have to make one decision soon. It 
will be: how much, if any, federal financing of medical schools does it favor. 
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On this subject another federal agency, the National Institute of Health, 
already is surveying 20 representative schools to learn how government research 
grants affect the schools as a whole. 

The schools, of course, also have to make up their minds on how much federal 
money and its unavoidable accompanying controls they want to accept. Theirs 
also is not an easy decision to reach because as one school official put it: “We 
either accept more federal money or more paying patients, or close our doors.” 

Cuarues R. Dorie 





PERSONAL HEALTH 
OCCUPATIONAL HAZARDS OF PHYSICIANS 


EDITORIAL COMMENT 
New York J. Med., 59: 45, 1959 


“Too much work and not enough play” is an occupational dilemma the U. 8. 
physician should resolve if he wants to keep up his own health standards. 

Evidence presented in the current issue of Patterns of Disease reveals that the 
average physician is so busy taking care of others that he doesn’t have time to 
take care of himself. 

Prepared by Parke, Davis & Company at the Science Information Bureau, 
445 Park Avenue, New York 22, New York, for the medical profession, Patterns 
of Disease reports a special survey on physicians’ health practices and standards. 
The survey, both the largest and most recent of its kind, was conducted among 
more than 9,000 practicing physicians under sixty-five years of age engaged in 
private practice in this country. 

The U. S. physician undertakes a far heavier work load than the average 
person, Patterns reports. Half the physicians in this study reported a work week 
of fifty hours or longer—at least 20 per cent more than the accepted norm of 
forty hours. In fact, 13 per cent work sixty to sixty-four hours and 6 per cent 
eighty hours or more! 

The result is he has very little leisure time. Close to 60 per cent of the physi- 
cians in the study stated they spend less than ten hours a week on recreation. 
Even the physician with a hobby has virtually no opportunity to pursue it. Of 
the 37 per cent who mentioned hobbies, for instance, half stated that they spent 
only four hours a week or even less on their particular hobby. 

Vacations, too, tend to be inadequate. One out of 20 physicians reported they 
took no time off for vacations during the year, and more than one in ten took 
only a week or less. 
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Despite his crowded working schedule, the physician loses less time from work 
due to illness than the average man. Two thirds of the doctors in the Patterns 
study reported no time lost from work last year. The remaining third reported 
an vverage time of 3.8 days lost due to illness as against 7.4 days of work-loss 
by ‘he average American man. 

‘The practice of medicine poses occupational hazards, Patterns reveals. IInesses 
resulting directly from their practice attacked one tenth of the physicians in the 
study during the past three years. Of these, three-quarters were laid low by infec- 
tions and more than one-fifth developed allergic dermatitis or other forms of 
allergies. One in 30 with work-related illnesses was injured by over-exposure to 
rad ition. 

l)oes illness vary with the type of practice? Pediatricians are more prone to 
infectious diseases than their colleagues, according to Patterns, and the risk of 
radiation injuries is greater among radiologists than other members of the pro- 
fession,. 

lfectious and parasitic diseases are the commonest ailments among physi- 
ciais. In the Patterns study, they afflicted approximately 30 per cent of all 
physicians reporting illness during the past five years. Cardiovascular diseases 
were the second commonest, being reported by about 10 per cent. Accidents and 
injuries, gastrointestinal disease, and allergy all ranked third, each being reported 
by about 7 per cent. 

ln general, heart disease, sometimes called the doctor’s disease, appears to be 
the leading mortality risk among U.S. physicians. Of causes of death reported 
among 2,700 physicians from July 1, 1957 to June 30, 1958, heart disease was 
the single or contributory cause of 50 per cent. 

The highest death rates from coronary heart disease among physicians occur 
from the ages of sixty to sixty-four, according to Patterns. In the under forty-five 
age group, auto accidents ranked first as a contributory cause of death in the 
study, accounting for more than 40 per cent. 

What’s the average doctor like? From the results of its study, Patterns has 


’ 


assembled a composite ‘profile’? of him. He is forty-four years old, 5 feet 10 
inches tall and weighs 173 pounds. He works fifty-four hours a week, plays seven 
hours and takes two and one-half weeks’ vacation a year. His health record, at 
least in terms of his working schedule, is a good one. He only lost a fraction of a 
day from work last year, and has had one illness in the past five years. 


Comment: Ophthalmologists are supposed to be interested in this sort of thing, too. 
Invinc H. Leoroup 
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News Items 


WANTED: OLD PHOTOS OF PHYSICIANS DRIVING ANCIENT CARS 
he Illinois State Medical Society is preparing an exhibit centered around an 
iis Medical Journal article which told of the role of physicians in the de- 
pment of the automobile in the United States at the turn of the century. 

» help illustrate this exhibit, the Society will appreciate the loan of old 
ographs showing physicians at the wheels of cars of 1900-1910 vintage. 
cnes showing difficulties on the road, or poor highway conditions, are es- 
uly desired. Enlargement will be made of these photographs and the originals 
rned undamaged. 
hotographs should be accompanied by a memo giving the name and town 
he physician, whether living or deceased, and the make and year of the 
mobile. They should be sent to Mr. John A. Mirt, Illinois State Medical 
iety, 185 North Wabash Avenue, Chicago 1, Illinois. 


EDWARD LORENZO HOLMES MEMORIAL AWARD 


Dr. Goodwin M. Breinin, Chairman of the Department of Ophthalmology 
and Daniel B. Kirby Professor of Research Ophthalmology, New York Uni- 
versity-Bellevue Medical Center, has been named recipient of the 1959 Edward 
Lorenzo Holmes Memorial Award of The Institute of Medicine of Chicago. Dr. 
Breinin received his M.D. from Emory University School of Medicine in 1943, 
and had his training in ophthalmology at Bellevue Hospital in New York City 

The Edward Lorenzo Holmes Memorial Award was established by the late 
Dr. Rudolph Wieser Holmes as a memorial to his father, a pioneer ophthalmolo- 
gist in Chieago. In establishing the award, Dr. Holmes directed that it be pre- 
sented in recognition of distinguished contributions in medical science, and that 
preference be given to contributions in ophthalmology. 

This award has been made to Dr. Breinin in recognition of his important con- 
tributions in the field of ophthalmology, particularly his investigations concern- 
ing the neuromuscular control of the ocular muscles and the development of 
ocular electromyography in advancing knowledge of strabismus. In addition, 
Dr. Breinin pioneered in the study of drugs affecting the secretory epithelium 
of the ciliary body and their application in the therapy of glaucoma. 

Dr. Franklin C. MeLean, President of The Institute of Medicine of Chicago, 
will present the award to Dr. Breinin at a joint meeting of the Institute of Medi- 
cine and the Chicago Ophthalmological Society on May 18, 1959, in the Palmer 
House, Chieago, and Dr. Breinin will deliver the fourth Edward Lorenzo Holmes 
Memorial Lecture on the subject, “Contributions of Electromyography to 
Strabismus.” 
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THE ANATOMY OF THE MUSCLES, LIGAMENTS, AND FASCIAE 
OF THE ORBIT, INCLUDING AN ACCOUNT OF THE CAPSULE 
OF TENON, THE CHECK LIGAMENTS OF THE RECTI, AND 
OF THE SUSPENSORY LIGAMENT OF THE EYE 


C. B. Lockwoop, M.D. 
J. of Anat. and Physiol., 1885, 20: 1-25 


The capsule of Tenon and insertions of the ocular muscles. The insertions of 
the ocular muscles are so intimately related to the aponeurosis which surrounds 
the sclerotic that it will be best to consider these insertions and the aponeurosis 
together. When the levator palpebrae has been divided, the structure is quite 
easily separated from the orbital fat. When this has been done, three parts will 
be found to demand attention: (1) A central part which surrounds the globe; 
(2) the prolongations which this sends along the muscles of the eye; and (3) its 
connections with the walls of the orbit. 

The central portion of the capsule of Tenon is perceived to be a fibrous capsule 
which surrounds the globe from the ciliary margin of the cornea backwards to 
the entrance of the optic nerve; its anterior third is intimately related to the 
back of the conjunctiva; its middle third sends prolongations to the muscles of 
the eye; its posterior third is in contact with and loosely adherent to the orbital 
fat. Its thickness is not the same in any part, for it is strengthened by various 
fibrous bands, and it is easy to see that it becomes thinner posteriorly, and is 
continuous with the sheath of the optic nerve, both structures being fastened 
to the sclerotic. 

The thin membrane which the union of the conjunctiva and capsule forms 
may easily be separated to within an eighth of an inch of the margin of the 
cornea, but any further endeavor entails laceration. 

Relation of the inferior rectus to the capsule of Tenon, inferior oblique, and lower 
eyelid. In general characteristics the sheath of the inferior rectus is the same as 
the others. Its upper part has no peculiarity. The under part of its sheath may 
be said to consist of two superimposed layers—a superior and inferior. The 
superior layer keeps in contact with the under surface of the muscle, and is 
continuous with that part of the capsule of Tenon which supports the anterior 
hemisphere of the eye; the inferior layer is inserted into the posterior border of 
the sheath of the inferior oblique. Further, by means of the lower part of its 
sheath, the inferior rectus forms connections with a structure, which probably 
has a very important influence upon its action, and which will now be described 
as follows: 

The suspensory ligament of the eye. The suspensory ligament is a band of 
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fibrous tissue, stretched, like a sling, from one side of the orbit to the other, 
The fibers which compose it converge at each end to be inserted into the malar 
and lachrymal bones; in the middle they diverge to form a shallow cup upon 
which the eye rests. The widest part of the suspensory ligament is intimately 
woven with the capsule of Tenon, but not to such an extent as to conceal the 
identity of its fibers. In order to ascertain this, the lower eyelid should be re- 
moved layer by layer to the tarsal cartilage and conjunctiva. After a little fat 
has been taken away from the neighborhood of the inferior oblique muscle, 
many of the fibers of the ligament are easily seen crossing in front of the muscle. 
A more correct opinion of the relations of this ligament to adjoining parts, and 
especially to the globe, may be derived from a vertical section made through the 
long axis of the eye. In this the lower part of the capsule of Tenon will be found 
notably thickened, and the extent of this thickening may be indicated by saying 
that the lower quarter of the circumference of the globe rests upon it. The 
thickened portion of the capsule of Tenon is divided by an aperture through 
which the inferior rectus passes. The posterior part, and this is a very significant 
point, is thickest just behind this opening, but it gradually becomes thinner as it 
passes round the eye; whilst the anterior part looks crescentic, and sends a long 
thin horn backwards beneath the inferior rectus, forming the upper layer of the 
under part of its sheath, and another forwards to become continuous with the 
ocular conjunctiva and inferior tarsal cartilage. It is united to the latter by a 
short thick process which it gives off in front. In the hollow of the crescent lies 
the sclerotic; in contact with its lower surface is the sheath of the inferior oblique. 
At its largest part, which is in close proximity to the conjunctiva the crescent is 
at least a tenth of an inch thick, more than twice the bulk of the rest of the 
capsule of Tenon. This thickening is due to the suspensory ligament. 

By far the clearest idea of the suspensory ligament may be obtained from 
horizontal sections. These should be made on a level with the canthi. The in- 
sertions of the ligament into the malar and lachrymal bones are very distinct; 
each is about an eighth of an inch thick, and is attached vertically for at least 
half an inch. They are opposite the equator of the eye, and are about on a level 
with its lower half. The lowest parts of these bony insertions approach the floor 
of the orbit. The inner one is fastened to the periosteum which covers the lachry- 
mal crest; in front its fibers pass over the lachrymal sac; behind it is continuous 
with the periosteum of the orbit and the lowest part of the check ligament of 
the internal rectus. As the ligament approaches the eye, it spreads out, and is 
continuous with the capsule of Tenon. The outer insertion of the suspensory 
ligament adheres to the periosteum of the malar bone just behind the external 
edge of the orbit, and at this point its posterior surface receives fibers from the 
check ligament of the external rectus. It is important to note that its under 
surface is fastened to the floor of the orbit by numerous irregular fibrous fasciculi; 
and it is further attached to the orbit through its connections with the sheath of 
the inferior oblique. 

Uses of the suspensory ligament. The most important duty of the suspensory 
ligament, to support the eye, is obvious. When the eye has been removed from 
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its upper surface, considerable pressure may be made upon the upper surface of 
the ligament without doing more than stretch it. It is a matter of common ob- 
servation that immediately after excision of the superior maxilla, the eye main- 
tains its position. The presence of the suspensory ligament offers a ready ex- 
planation of this circumstance. The expression “immediately”’ is used, because at 
later periods the globe may be drawn out of place by cicatrization. Another 
qualification is also needed, for I am informed that when the inner and outer 
walls of the orbit are very freely taken away during the performance of the 
operation, the eye may drop so much as to entail its removal. Under these cir- 
cumstances, the orbital insertions of the suspensory ligament have been de- 
stroyed. This accident is likely to occur whenever incisions are carried above 
the level of the canthi. 

In addition to the function which has just been mentioned, the suspensory 
ligament seems to perform another, which depends upon its connection with the 
inferior rectus and inferior tarsal cartilage. When the muscle is in action, it 
swings the suspensory ligament backwards, and owing to the intimate union of 
the latter with the inferior tarsal cartilage, the lid also moves. Its range seems to 
be so limited that it is able to control the contraction of the muscle, and so act as a 
check ligament. 

Comment. The suspensory ligament seems to be not too effective in preventing 
the globe from sagging. In fracture of the floor of the orbit the globe sinks down 
and backwards causing a sequential enophthalmos. Exophthalmos due to orbital 
cellulitis and endangering the optic nerve has been decompressed successfully 
by removal of the orbital floor through the maxillary sinus. 

Since the inferior rectus and the inferior oblique are joined by the suspensory 
ligament, the operator must make certain when the inferior oblique is picked up 
on a muscle hook that the inferior rectus is not included. The attachments of the 
sheaths of the inferior rectus and inferior oblique to the suspensory ligament 
vary tremendously in density and this variability explains the uncertain results 
of myectomy of the inferior oblique near its origin. After such a myectomy the 
inferior oblique continues to act on the globe to a greater or less degree depending 
upon whether its union with the suspensory ligament is firm or loose. 

The attachments of the ligamentous expansions of Tenons capsule to the 
margin of the orbit keep the eyeball from being retracted into the orbit when the 
recti contract or from being pulled forward by the contraction of the obliques. 
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BIOGRAPHICAL NOTE 


Charles Barrett, Lockwood (1856-1914) was born in Stockton, England; he was 
graduated from the medical school of St. Bartholomew’s Hospital in 1878, and 
was attached thereafter to the teaching and surgical staff of this institution. From 
1882 to 1892 he was a demonstrator in anatomy and in 1887 he founded with 
Humphry the British Anatomical Society. From long service in the dissecting 
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room he attained a profound anatomical knowledge, the foundation of his later 
surgical dexterity and confidence. At the beginning of his career he was much 
interested in the eye and became clinical assistant to Tay at the Royal London 
Ophthalmic Hospital. Indeed, his first important paper was “‘The anatomy of 
the muscles, ligaments and fasciae of the orbit.”” Unfortunately for ophthalmol- 
ogy he subsequently devoted himself to general surgery and his surgical writings 
were standard works in his day. Though extremely reserved personally, he loved 
teaching as it served to clarify his ideas. He was wont to say: “It is one thing to 
know, and another thing to impart your knowledge to others.”” Lockwood placed 
extreme emphasis on asepsis. In 1904 he lectured before the Medical Society of 
London on this subject and in his last three years gave classes also in bacteriology. 
During an operation for appendicular peritonitis he pricked his finger and 
tragically fell himself a victim to septicemia. 


REFERENCE 
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GENERAL AND OCULAR EFFECTS OF ENDOTOXIN 


R. Levens, M.D. 


New York University Postgraduate Medical School 


I. General effects 

A. Physical and chemical properties 

B. Nonspecific toxic effects following a single injection 

C. Nonspecific toxic effects following multiple injections 

D. Specific immunologic effects 

E. Endotoxin in human disease 
II. Ocular effects 

A. Normal eye following a single injection 

B. Normal eye following multiple injections 

C. Nonspecificity of ocular effects 

D. Endotoxin in ocular disease 

The term endotoxin in this review is used to designate the class of toxic sub- 
stances which exist as polysaccharide-protein-lipid complexes in the intact cell of 
a wide variety of Gram-negative microorganisms, or are liberated into culture 
media during autolysis of the bacteria.** An occasional Gram-positive organism!* 
or fungus” has been reported to contain pyrogenic material, and Stetson® has 
recently shown that lysates of hemolytic streptococci possess endotoxic proper- 
ties. Considerable confusion has existed as a result of the variety of names given 
to these substances by different investigators. They have been known as toxic 
antigens, somatic antigens, polysaccharide toxins, tumor necrotizing toxins, 
Coley’s toxins, Boivin antigens, Boivin glucolipid toxins, or Swartzman-active 
toxins. One important feature of these substances is their ubiquity as contami- 
nants in media that permit bacterial growth. Endotoxin is the common denomi- 
nator of all substances used for nonspecific protein or active fever therapy.® 
Mammalian and plant tissues also possess endotoxin-like substances,**: ** 

The potent biologic effects of these substances can be divided into nonspecific 
toxic actions of all endotoxins and specific immunologic effects of each strain. 
The toxic effects, typically biphasic, include fever production, profound vaso- 
motor disturbances, alterations in the white cell and platelet counts, metabolic 
alterations, tumor necrosis and the Shwartzman reaction. With repeated doses 
there is a rapid appearance of a state of nonspecific resistance or tolerance against 
further toxic effects. 

Of what value to the ophthalmologist is a knowledge of endotoxin effects? In 
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the diseased eye, the clinical effects of active fever therapy are well known. While 
the beneficial therapeutic effects of this treatment may result in part from the 
release of adrenal cortical hormones, other beneficial modes of action probably 
exist.’ *. 4° Tdentification of these modes of action would be of value. In the 
normal eye, endotoxin in small amounts produces an ocular inflammation and 
a marked decrease in the aqueous secretion rate. These findings may be of 
heuristic value to the further investigation of the underlying mechanisms, 
Finally, the necessity of eliminating inadvertent entotoxin contamination 
should be reemphasized. In view of their capability of producing ocular effects, 
an awareness of possible endotoxin contamination and its actions is an important 
factor in the interpretation of certain experimental results. 


I, GENERAL EFFECTS 


As an aid to the evaluation of the ocular effects, a brief review of the general 
effects is presented. This review consists mainly of material abstracted from the 
recent surveys by Bennett and Cluff,* and Thomas.** 


A. Physical and Chemical Properties 


The methods of extraction and purification of endotoxin into a dry powder 
involve vigorous chemical treatment. The possibility of degradation or denatura- 
tion should be kept in mind. Endotoxins are resistant to autoclaving and boiling, 
are stable, particularly in the dried state, and are not held back by the usual 
Seitz filters used for sterilization. The most practical means of removing pyrogen 
from solutions is by the use of adsorptive agents such as activated carbon or 
asbestos. These substances are phospholipid-polysaccharide-protein complexes. 
Little is known of their detailed chemical structure in relating chemical groups 
to biologic effects although the toxic and immunologic activities can be dissoci- 
ated. Materials found homogeneous by biochemical analysis are often found 
heterogeneous by serologic testing. 


B. Nonspecific Toxic Effects Following a Single Injection 


Many different toxic effects have been noted. They are remarkably similar 
qualitatively irrespective of the microorganism from which they were derived 
although different preparations may differ quantitatively. In general, only the 
parenteral route of administration is effective. 

1. GENERAL Toxicity. The toxic responses are typically biphasic. Many of the 
effects suggest a potent long lasting adrenergic mechanism. With large doses 
there is a striking resemblance between the manifestation of endotoxin intoxica- 
tion and traumatic shock. 

2. THE PYROGEN EFFECT. The fever response is one of the most sensitive indica- 
tors of endotoxin activity. In man and rabbits the intravenous threshold pyrogen 
dose is of the order of 0.0025 ug./kg. of body weight.*: ® It is also a most con- 
venient biologic criterion for the detection of endotoxin contamination. In man, 
there is a lag of approximately 60 to 90 minutes before the onset of an abrupt 
fever often accompanied by shivering. Fever reaches a peak during the 2nd or 
3rd hour and then drops rapidly, occasionally to hypothermic levels. No single 
mechanism adequately accounts for the febrile response to endotoxin. 
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3. HEMODYNAMIC EFFEcTSs. A sudden increase in peripheral blood flow followed 
by generalized arteriolar constriction has been described. Waves of vasodilation 
and vasoconstriction follow the initial blood vessel reaction and may last for 
several hours. A transient hypertension is followed by hypotension while lethal 
doses are accompanied by a shock-like state. 

4, HEMATOLOGIC EFFECTS. Within minutes there is a leukopenia followed by a 
secondary leukocytosis. Granulocytopenia is primarily responsible for the leuko- 
penia and is attributable to sequestration of the white cells within the pulmonary 
and splenic blood vessels. The rebound leukocytosis may be associated with release 
of white cells from the lung, and an increase in bone marrow activity. A transient 
thrombocytopenia also occurs. 

5. TISSUE INJURIOUS EFFECT. In general, considering the violence of the sys- 
temic reaction to endotoxin there is a relative paucity of anatomical changes in 
the tissue. In a variety of animals, endotoxin can produce small hemorrhages, 
acute cellular necrosis and thrombi in various body organs. 

6. CARBOHYDRATE METABOLISM. An initial hyperglycemia is followed by hypo- 
glycemia. There is a depletion of liver glycogen and the presence of excessive 
amounts of lactic and pyruvic acids in the blood and tissues. Jn vitro, there is an 
inhibition of succinic dehydrogenase in muscle and liver and it is presumed that 
phosphorylation of glucose is impaired. 

7. RESISTANCE TO INFECTION. After endotoxin, an initial decrease in resistance 
to infection by homologous or heterologous microorganisms is noted. This is fol- 
lowed by a transient increase. Alterations in the activity of the reticulo-endo- 
thelial and serum properdin systems are important factors in determining this 
resistance. 

8. EFFECTS ON IMMUNOLOGIC PROCESS. Endotoxin can enhance the formation 
of antibodies in response to another antigen. It can also inhibit the development 
of the anaphylactic and Arthus reactions.® 

9. THE LOCAL SKIN RESPONSE. Subcutaneous injection of endotoxin produces a 
local inflammation characterized by vascular dilation, intense perivascular poly- 
morphonuclear leukocyte accumulation, increased local production of lactic acid 
and a decrease in vascular permeability. 

10. EFFECTS ON ADRENAL GLAND. Endotoxin can produce morphologic and 
functional changes in the adrenal glands with increased corticosteroid activity. 
There is evidence that fever is necessary for increased levels of plasma adrenal 
cortical steroids.'* Adrenalectomized animals are more susceptible to the lethal 
action of endotoxin. The effects of cortisone pretreatment on endotoxin actions 
depend on the dose-time relationships of the administration of the drugs. Corti- 
sone can inhibit many of the toxic effects but enhances the Shwartzman reac- 
tions. 

11. MiscELLANEOUS EFFECTS. Other effects include a decrease in gastric motil- 
ity and volume of secretion, increase in plasma fibrinolytic activity, increase in 
body growth,® lipemia clearing action,® serum protein and electrolyte changes, 
increase in blood nonprotein nitrogen and ascorbic acid, reduction in blood and 
increase in liver and muscle histamine. An altered response to epinephrine is 
seen. Epinephrine injected locally in the abdominal skin of rabbits produces ex- 
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tensive lesions of hemorrhagic necrosis when injected in the presence of endo- 
toxin. 

12. FACTORS ALTERING ENDOTOXIN RESPONSE. The various toxic effects can be 
dissociated by factors which selectively enhance or depress one or more endo- 
toxin actions. These factors include animal species, age, the presence of existing 
infections and general health conditions. 

The state of the reticulo-endothelial system influences the response. Blockade 
of the system with various colloids markedly enhances most toxic effects. Endo- 
toxin itself has a biphasic effect on the ability of the reticulo-endothelial system 
to clear colloids from the blood. There is an initial decrease in the clearing activity 
followed by a subsequent increase. 

Various drugs can alter the endotoxin responses. Antihistamines and salicylates 
can decrease the pyrogen response; dibenamine, thiouracil, chlorpromazine and 
various antibiotics can decrease the hemodynamic shock effect; heparin and 
nitrogen can inhibit the Shwartzman reaction. 


C. Nonspecific Effects Following Multiple Injections 


1. THe SHWARTZMAN REACTIONS. If a second “provoking” injection of endo- 
toxin is administered by vein 18 to 24 hours after a local “preparatory” skin 
injection, a hemorrhagic necrosis will occur within 3 hours at the skin site. This 
is the local Shwartzman reaction. The mechanism of the reaction is not clearly 
understood. The general Shwartzman reaction occurs when both the “prepara- 
tory” and “provoking” injections are given by vein. It consists of extensive 
lesions of hemorrhagic necrosis in many internal organs, most characteristically 
in the cortex of the kidney. 

2. ToLERANCE. Repeated endotoxin injections at frequent intervals induce a 
state of nonspecific resistance or tolerance to further endotoxin effects. This 
effect is well known to clinicians using active fever therapy. Tolerance can be 
induced to all toxic effects that have been investigated for this phenomenon. 
This nonspecific resistance must be clearly differentiated from specific immuno- 
logic resistance that can also develop with repeated injections. Tolerance is de- 
pendent upon continued exposure to endotoxin and if injections are stopped, 
animals and man will completely lose resistance within a period of 2 to 3 weeks. 
After repeated injections, animals show hypertrophy of the lymph nodes with 
marked hyperplasia of lymphocytes and macrophages. In addition, the spleen is 
enlarged with islands of hematopoietic tissue that resemble sections of bone 
marrow. There is considerable evidence to suggest that an increased clearance 
activity of the reticulo-endothelial system is an important factor in tolerance. 
It is interesting to note that cortisone produces opposite effects. 


D. Specific Immunologic Effects 


Serologic specificity for each bacterial endotoxin and the development of spe- 
cific resistance have been noted. Certain similarities exist between the nonspe- 
cific toxic effects and the specific delayed type of hypersensitivity response. 
On this basis, it has been suggested that these nonspecific toxic effects are a result 
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of hypersensitivity reactions with “natural antibodies” to Gram-negative 
bacteria. 


E. Endotoxin in Human Disease 


It is not clear to what extent the clinical manifestations of bacteriologic dis- 
ease are attributable to endotoxin. A viable microorganism is obviously much 
more complex than its endotoxin component. Therapeutically, ‘nonspecific 
protein therapy” has been used for many diverse conditions including arthritis, 
neurosyphilis, gonorrhea, hypertension, occlusive arterial disease, skin diseases, 
asthma and tumors. The mechanisms of the beneficial action are not known. 
However, Bennett and Cluff* emphasize that the beneficial action of endotoxins 
cannot be equated with corticosteroid therapy. 


II. OCULAR EFFECTS 
A. Normal Eye Following a Single Injection 


A review of the literature has yielded many examples of ocular effects of endo- 
toxin in the normal eye, although in most cases the nature of the active agent 
was not known. The observed effects were occasionally produced by inadvertent 
contamination with endotoxin. 

1. CLINICAL INFLAMMATION. Guillery’ and Woods® reported the production 
of iritis in rabbits soon after the injection of filtrates of Bacillus prodigiosus. 
Similar effects were noticed in rabbits by von Szily™ following the administration 
of various pyrogen protein solutions, by Iga** after parenteral introduction of 
foreign serum, by Poos* after various salt solutions, by Rosenow and Nickel 
after killed streptococci and by Berens and Nilson® after coliform bacteria. 

In 1942 a detailed study on this ocular inflammation was undertaken by 
Ayo.’'*'* He demonstrated that all bacterial filtrates capable of eliciting an 
ocular Shwartzman reaction could produce an ocular inflammation after a single 
parenteral injection. He suggested the term toxic ocular reaction for this inflam- 
mation. The active toxins were filtrates of Gram-negative organisms. Rabbits, 
dogs and cats were highly susceptible to the ocular inflammatory effects while 
Rhesus monkeys and guinea pigs were less susceptible and frogs, roosters, 
pigeons, rats and mice were not susceptible. In the rabbit, consistent effects 
followed the intravenous or intraperitoneal route, while the intracutaneous route 
was less effective. The findings consisted of hyperemia of the superficial iris 
capillaries, dilation of the conjunctival and retinal vessels, miosis aqueous 
flare, photophobia, lacrimation, and increased coagulation of the removed aque- 
ous. The increased coagulation resulted from an increase in aqueous fibrinogen. 
The ocular inflammation was associated with an increased permeability of the 
blood-aqueous barrier to fluorescein. There was an initial delay in the develop- 
ment of the inflammation of 15 to 30 minutes and the peak intensity occurred 
between 30 minutes and 5 hours. Following intracarotid administration, the 
efiects were more marked on the homolateral eye. 

Levene and Breinin,* using purified Escherichia coli endotoxin administered 
to rabbits by vein, demonstrated that the minimal hyperemic dose was approxi- 
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mately 40 times as great as the threshold pyrogen dose. By slit-lamp micros- 
copy an occasional cell was seen in less than 5 per cent of animals. 

In normal human eyes, a clinical ocular inflammation following endotoxin is 
rare. In a report by Hench™ on 2500 patients receiving fever therapy, there was 
only 1 case of an ocular inflammation in a previously normal eye. This difference 
in ocular effects may be a result of species difference as noted above. Again, the 
use of a dose greater than the threshold for a clinical ocular inflammation is 
probably rare as satisfactory reactions can be obtained with lower doses. How- 
ever, subclinical inflammatory changes cannot be ruled out. 

2. INTRAOCULAR TENSION. In rabbits, Guillery’’ noted a decrease in intra- 
ocular tension following intravenous administration of filtrates of B. prodigiosus 
while a biphasic pressure response with prolonged hypotony was noted by 
Poos“ after various salt solutions. Levene and Breinin* observed a mean pres- 
sure increase of 1.5 Schiotz scale units 1 hour after intravenous endotoxin ad- 
ministration; this was followed by a mean decrease of 5.5 scale units after 4 
hours. In several animals, a marked decrease greater than 10 scale units was 
noted. Some ocular hypotension was still evident after 24 hours. Tension changes 
were associated with the presence of ocular inflammation. Perfusion in vitro 
after 5 hours demonstrated no change in outflow facility suggesting a decrease 
in the aqueous flow rate. A systemic vascular hypotension may be a factor in 
the ocular tension decrease. 

3. ParHotoey. Histologic changes consist of edema, Greeff cysts, hemo- 
concentration and hemorrhage of the anterior uvea, particularly the anterior 
ciliary processes, and intra- and extravascular polymorphonuclear infiltration 
of the uvea, retina and chamber angle.*: *: 17. #4. #4. #. 5 Levene and Breinin™ 
noted that the leukocyte infiltration was not only limited to intraocular struc- 
tures but was also noted extraocularly in the subconjunctival tissues and extra- 
ocular muscles. No difference was observed between young and adult animals 
receiving the same total dose. Vascular changes were only noted in animals re- 
ceiving endotoxin in amounts much greater than the threshold dose for clinical 
ocular inflammation. However, leukocyte infiltration was a much more sensitive 
indicator of endotoxin. All changes were most marked at 5 hours. Recent elec- 
tron microscopy” studies have further demonstrated vacuolization in the ciliary 
process pigment epithelium cells, a marked increase in cytoplasmic vesicles in 
both epithelial layers and a decrease of the normal surface infoldings and inter- 
digitations. 

4. Errect oF pruas. In rabbits, pretreatment with cortisone“ completely 
inhibits the ocular inflammation and tension changes following small doses of 
endotoxin but only partly inhibits the effects of larger doses. Leukocytic infil- 
tration of the tissues is not inhibited. Pretreatment with compound 48/80 is 
ineffective. Epinephrine injected in the retrobulbar space,’ under the conjunctiva 
or into the vitreous cavity minimizes the ocular effects of endotoxin for the 
first few hours. Snake venom also protects against the ocular effects of endo- 
toxin administration.” 

5. Locau InJEcTION. Topical conjunctival application is not effective.’ Sub- 
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conjunctival injection*®*: °° is followed by marked polymorphonuclear leukocyte 
accumulation, edema and vascular dilation within 24 hours. Changes are often 
seen in adjacent ciliary processes where hemorrhage hemoconcentration and 
Greeff cysts are noted. Following intravitreal injection there is again a marked 
polymorphonuclear accumulation in the vitreous and a moderate infiltration 
of surrounding tissues within 24 hours. Vascular changes are noted at the ciliary 
processes and also in the region of the optic disc. These findings are generally 
similar to the local skin reaction following endotoxin. 


B. Normal Eye Following Multiple Injections 


1. THE SHWARTZMAN REACTION. The early literature on the ocular Shwartzman 
reaction, was reviewed by Sanders®® in 1939, who further studied the subject. 
A typical Shwartzman reaction can be produced in the conjunctiva but not in 
the avascular cornea. In the vitreous, the provoking systemic injection increases 
the local inflammatory reaction resulting from the preparatory injection, but 
no typical hemorrhagic necrosis is evident. Later studies on the vitreous con- 
firmed these findings.* If the cornea is first vascularized, a Shwartzman reaction 
can be produced.*® Pretreatment with small doses of cortisone inhibits the con- 
junctival Shwartzman” or vitreous reaction” while a larger dose of cortisone 
enhances the vitreous reaction.” As in the skin reaction, the dose-time relation- 
ships of the drug administration are important factors in determining the effect. 
The Shwartzman reaction has been suggested as a possible pathogenic mech- 
anism for the vitreous hemorrhage in Eale’s disease and the spreading retinal 
hemorrhage in diabetes or nephritis.**: 5° 

2. ToLERANCE. Following repeated administration of endotoxin to normal 
rabbits, tolerance to the ocular inflammation is produced.?: *: ® Tolerance to 
the pyrogen response is well known clinically. 

3. ParHotocy. Apart from the development of tolerance, repeated intravenous 
injections in the rabbit can produce a chronic inflammation with round cell in- 
filtration of the uvea.!8: 1%. 23. 5, & As the rabbit uvea normally contains round 
cells, care must be exercised in the evaluation of these changes.?° 


C. Nonspecificity of Ocular Effects 


Levene and Breinin™ point out that the ocular effects of endotoxin are not 
specific. Similar inflammatory, biphasic tension, and pathologic effects are pro- 
duced by local trauma, cervical sympathectomy or ganglionectomy, topical or 
subconjunctival injection of eserine, pilocarpine, di-isopropyl fluorophosphate 
(DFP) or adrenaline. In some cases, depending on the time of observation, only 
one tension phase has been noted. A decreased aqueous formation occurs during 
the hypotonic phase. A local histamine injection produces similar results without 
the leukocytic infiltration. Epinephrine has an early inhibitory effect on the 
inflammation following local trauma, topical application of DFP or histamine. 
The similarity in effects produced by a wide variety of ucular insults suggests a 
final ocular mechanism. The nature of this mechanism is unknown although the 
release of histamine or a histaminelike substance has been suggested.!® 
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Other similarities are also of interest. Electron microscopy of the ciliary epi- 
thelium in rabbits after acetazoleamide, an inhibitor of aqueous secretion, 
reveals similar but less marked tissue changes.” Following the intracarotid in- 
jection of a basic styryl quinoline dye in the rabbit, Ballintine* noted a marked 
prolonged ocular hypotony, edema and vascular dilation of the ciliary processes 
and protein in the anterior chamber. These changes are similar to those following 
endotoxin. Both substances are believed to interfere with phosphorylation.®: # 
The pathology after single and multiple endotoxin administration in rabbits is 
similar to the early and late changes noted in experimental specific hypersensi- 
tivity reactions.”: However, the histologic ocular responses are probably 
limited in type so that similar reactions to diverse ocular insults might be ex- 
pected. 


D. Endotoxin in Ocular Disease 


1. THE FOCAL REACTION. The focal reaction refers to the enhanced suscepti- 
bility of inflamed tissue to endotoxin effects. The tissue can be chronically in- 
flamed or quiescent following previous activity.”* Clinically, this reaction is 
exemplified by the initial increase in the existing ocular inflammation after 
endotoxin therapy.** Generally this reaction is mild but occasionally a marked 
reaction is noted.’ Peterson® states that the focal reaction can also be provoked 
by various general conditions such as fatigue, trauma and counter irritation. 
Thomas* points out other examples of enhanced endotoxin response including 
tissues prepared for the Shwartzman reaction, decidual placenta and tumor 
tissue. It is interesting to note that a focal type reaction can also be provoked 
by specific hypersensitivity reactions in a quiescent ocular focus.°® The mech- 
anism of the focal reaction is not clear. 

2. EFFECTS ON EXPERIMENTAL OCULAR INFLAMMATION. Scarlett® demon- 
strated that parenteral endotoxin transitorily diminishes the resistance to the 
spread of infection of pneumococci or staphylococci injected into the anterior 
chamber of rabbits. Key*® noted that rabbits receiving endotoxin showed less 
reaction to corneal injection of staphylococci. Brown’® observed that parenteral 
endotoxin reduces the intensity of experimental ocular uveitis to horse serum. 
In view of the ubiquity of endotoxin contamination, it seems quite likely that in 
many experiments where protein antigens were used for specific hypersensitivity 
reactions, nonspecific endotoxin effects were inadvertently superimposed. 

3. THERAPY. Endogenous inflammations of all ocular tissues, in particular the 
uvea, have been treated with endotoxin therapy.” The earliest worker in this field 
was probably Grey-Edwards in 1908.** The subsequent voluminous literature on 
this subject has been periodically reviewed.”: ': 21: %. 39. 40, 43, 48, 51, 65, 65 As 
noted above, endotoxin is the common denominator of all the diverse substances 
employed for nonspecific protein or active fever therapy. The course of the 
therapy is typically biphasic with an initial focal reaction followed by a decrease 
in the ocular inflammation. It is interesting to note that ocular paracentesis, 
which produces similar effects to endotoxin in the normal eye,* is also used for 
nonspecific therapy. 
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For many years endotoxin therapy was used with good results, but with the ad- 
vent of corticosteroid treatment the use of this therapy decreased. While the 
beneficial therapeutic effects of endotoxin therapy may result in part from a 
release of endogenous corticosteroids, other beneficial modes of action probably 
exist.5: *: 4° A major difficulty in evaluating any uveitis therapy is the unpre- 
dictable course of the disease with spontaneous remissions and exacerbations. 
Unfortunately, many of the clinical reports are based on completely uncontrolled 
clinical impressions and are therefore of little value. 

Several other suggested therapeutic mechanisms can be briefly considered. 
The general nonspecific stimulation has been likened to Selye’s alarm reaction 
with a general increase in body resistance to noxious influences.*° The necessity 
of the fever has been questioned, as beneficial results have been reported with- 
out appreciable fever."': '? Locally, the decrease in intraocular tension associated 
with the inflammatory vascular dilation could produce an increase in uveal 
blood flow. Dilation of retinal vessels following an initial vasoconstriction has 
also been noted.** The further breakdown of the blood-aqueous barrier would 
theoretically facilitate the entry of beneficial substances such as antibodies and 
the exit of toxic products. Kaptscinski”: *: *° suggests that stimulation of the 
ocular reticulo-endothelial system is an important factor. Following typhoid 
therapy, clinical improvement is associated with a relative increase in the num- 
ber of aqueous monocytes and histiocytes. He interprets this cellular change as 
ocular reticulo-endothelial stimulation. An increase in aqueous fibrinolytic ac- 
tivity®® 2*. © could aid in the dissolution of fibrin clots. This effect might also 
be useful in the treatment of central retinal vessel obstructions. The development 
of endotoxin tolerance may be a factor.** Although it is the usual clinical pro- 
cedure to maintain a pyrogen effect by the gradual increase of successive doses, 
the normal course of 4 to 6 injections will produce a state of tolerance to the 
lower doses. Long-term beneficial effects have been reported following long-term 
treatment with streptococcal vaccines,®*: ®* preparations that possess endotoxic 
properties.** While specific desensitization has been emphasized as the rationale 
of this treatment, the concomitant development of a nonspecific endotoxin 
tolerance is likely. 

Endotoxin therapy has also been used for glaucoma, particularly secondary 
glaucoma. In reviewing the earlier literature, Osterland“ points out that a de- 
crease in tension was noted mainly in cases with intraocular irritation. The re- 
action was mostly of short duration although an occasional long-term effect was 
produced. In 1938, Bellows et al. reported a tension drop for 12 to 24 hours in 
various glaucomatous patients following intravenous sorbitol, while de Roetth,” 
repeating the investigation in 1954 reported a moderate decrease in ocular ten- 
sion for 2 to 3 hours. An endotoxin contaminant was very likely present in the 
earlier experiments. 
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INVOLUTIONAL DISEASES OF THE MACULA 


ArtTHuUR H. KEENEY 


University of Louisville, School of Medicine, Section on Ophthalmology, 
Louisville, Kentucky 


Interest in the broad and common field of involutional macular disease has 


been stimulated by (1) discovery of specific etiologies in some macular lesions, 
(2) recent inroads on sclerotic processes, and (3) better understanding of hemor- 
rhagic problems. Effective therapeutic agents against some of these lesions also 
bring the problem to the “grass roots” in daily patient care. 


This review covers functional high lights of the special anatomy of the macular 


area, a classification of involutional processes, methods of evaluation, and thera- 


peutic approaches. 


SPECIAL ANATOMY OF THE MACULAR AREA (AREA CENTRALIS) 


The area centralis or macular area has a diameter of approximately 10 to 12 


degrees or somewhat more than 2 mm. The periphery of this area is marked by 
the ganglion layer piling up to a depth of 5 to 7 cells. The fovea interna is a round 
depression in the middle of the area centralis measuring 5 to 7 degrees or slightly 
more than 1 mm. in diameter. This corresponds to the fovea externa which is an 
inward bulging of the external limiting membrane created by elongated cone 
segments. The fovea interna may present a flat or sometimes saucer-shaped floor 


with a minute central pit called the foveola, corresponding to the termination of 
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the visual axis and site of the greatest epicritic vision. The rod free area subtends 
about 3 degrees or 0.5 to 0.75 mm. The capillary free area is slightly smaller 
(0.4 to 0.5 mm.) than the rod free area, and is responsible for Maxwell’s spot 
which appears in entoptic visualization of the retinal blood cells. 

The luteal area contains a yellowish pigment, leaf xanthophyll (lutein 
carotenoid), diffusely dispersed through the outer nuclear layer and structures 
internal to it. This serves as a light filter in the blue range, diminishing chromatic 
aberration and glare just as the commonly used yellow filter (Wratten K1 or K2) 
in photography or the yellow cornea of the bow fish or gar pike. Maximum con- 
centration of luteal pigment is about the foveola and decreases peripherally. 
This pigment darkens and diminishes with age, accounting for some of the physio- 
logic reduction in acuity with advancing years. 

The fiber layer of Henle is a modification of the outer plexiform layer consisting 
of cone fibers radiating from the foveola almost parallel to the plane of the retina. 
The polarizing effect of these uniformly radiating fibers accounts for entoptic 
visualization of Haidinger’s brush in polarized light. Within the area centralis, 
the sustentacular fibers of Miiller also curve radially rather than perpendicularly 
to the retinal surface and hence cannot maintain binding power at right angles 
to the surface as in other retinal areas. These anatomic peculiarities account for 
the starlike or radiate configuration of lipid materials or lipid laden histiocytes 
(microglial cells) in slowly developing liquescent lesions at the outer plexiform 
depth, and account for the discoid or “annular” configuration of acute edematous 
processes (as central serous retinosis). 

Blood supply to the area centralis comes from (1) the choriocapillaris and (2) 
retinal capillaries. Along the capillary free area of the fovea, blood supply is by 
diffusion through the pigment epithelium and the semipermeable Bruch’s mem- 
brane. Direct blood supply is by the richest elaboration of capillary networks 
found in the retina, and here appears in three layers: (1) ganglion cell capillaries, 
(2) capillaries along inner surface of inner nuclear layer, and (3) capillaries along 
outer surface of inner nuclear layer. 


CLASSIFICATION OF INVOLUTION OF THE MACULA 


Because of the high metabolic rate, the phylogenetic “newness” of macular 
function, and the delicately balanced capillary free area, the macula is very sensi- 
tive to degenerative changes of aging and to toxic materials. 

I. Vascular insufficiency: probably the most common cause of involutional 
change; chronic is far more frequent than acute arterial or venous im- 
pairment 
A. Sclerosis of choriocapillaris (Otto Haab): most frequent offender in 

this group; usually bilateral and unequal in degree 
1. Senile 
2. Presenile 
B. Central choroidal sclerosis (Nettleship’s central or areolar sclerosis) : 
relatively rare, usually bilateral and may be several disc diameters in 
s1ze 
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III. 


IV. 


VI. 


VII. 
VIII. 
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C. Subsequent to retinal venous obstruction (George Wise): difficult to 
classify except in initial phase, because later morphology may appear 
as circinate or colloidal degeneration 

Hemorrhagic diseases and subtle disturbances in clotting mechanism 

A. Subclinical liver diseases, depression of prothrombin factors, Hageman 
trait, ete. 

B. Deficiency of platelets 

C. Osler’s hereditary telangiectasis (Rendu-Osler’s disease): rare 

Trauma 

A. Contusion: Berlin’s edema, choroidal rupture, macular cysts 

B. Separation of retina: macular involution increases with duration of 
detachment 

C. Radiant energy: thermal, nuclear, lightning 

D. Traction following vitreous loss at intraocular surgery (S. R. Irvine) 

Subsequent to inflammation (other than acute exudate inflammation of 

macula itself) 

A. Anterior uveitis 

B. Posterior uveitis 

C. Amebiasis (A. E. Braley): forms small retinal cyst with surrounding 
hemorrhage and rarely involves choroid 


. Metabolic defects: bilateral 


A. Diabetes mellitus 
B. Groenblad-Strandberg syndrome (elastic tissue defect) 
C. Cerebromacular dysplasia: does not involve choroid 
1. Tay-Sachs’ infantile amaurotic idiocy 
. Bielschowsky’s late infantile or early juvenile type: transition form 
between cherry red spot and pigmentary degeneration; uncommon 
. Batten-Mayou’s (Spielmeyer-Vogt’s) juvenile type: dark pig- 
mentary stippling in macula around atrophic spots 
4. Kufs’ late juvenile or adult amaurotic idiocy: rare variant with 
minimal macular changes 
Heredomacular degeneration or abiotrophy (nonlipid and without neuro- 
logic defects) 
A. Best’s congenital degeneration of macula: often unilateral and may 
resemble “sunnyside up” fried egg; autosomal dominant 
B. Stargardt’s adolescent type: generally recessive 
C. Behr’s adult type: generally recessive and milder than adolescent type 
D. Senescent types: genetic pattern is poorly established 
Subsequent to optic nerve inflammation or atrophy (trophic) 
Morphologic variations of unknown cause 
A. Kuhnt-Junius disciform degeneration: lesions are hemorrhagic in early 
stage, larger than in amebiasis, and become bilateral 
B. Myopic degeneration: Fuch’s black spots in the macula 
C. Cystic degeneration: usually unilateral 
D. Colloidal degeneration 
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1. Tay’s: probably not genetically determined 
2. Doyne’s honeycomb degeneration: especially in females 
3. Circinate degeneration 
E. Crystalline degeneration 
F. Discoid degeneration 
G. Central serous retinosis: may rarely be secondary to malignant mel- 
anoma in periphery 


METHODS OF EVALUATION 


Evaluation of the macula should be as objective as possible and yet subjective 
acuity is the greatest interest of the patient. Therefore the most practical sheet 
anchor in evaluation is corrected central visual acuity at 20 feet. Changes should 
not be regarded as significant unless they are clearly more than one line on the 
conventional Snellen chart. Macular defects are sometimes revealed by omitted 
parts of letters such as reading F for E, P for R, and C for O or G. Near acuity 
is much less reliably quantitated and should not be used in comparison studies. 
The Amsler grids or cards, though again subjective, may augment the distance 
acuity examination by pointing out subtle visual distortions (micropsia, mac- 
ropsia, metamorphopsia, etc.) in the intelligent patient. 

Other subjective procedures are not of marked assistance. Pseudoisochromatic 
plates often fail to show impairment even when central acuity is moderately 
depressed. Tangent screen studies with 1 to 2 mm. white or 5 to 10 mm. mono- 
chromatic blue objects will quantitate more advanced lesions. Blue test objects, 
smaller than 2 mm. in diameter, should be avoided because of the physiologic 
central scotoma for blue attributable to luteal pigment of the macula. 

The study of entoptic phenomena is particularly subjective. Visualization of 
the blood cells in the perifoveolar area (Sheerer’s phenomenon) can be done 
quickly and fairly easily with the Priestly-Foree entoscope but has not helped 
diagnosis. Haideinger’s brushes are too difficult to see and too evanescent for 
practical purposes. 

Objective study is best done with a major direct ophthalmoscope using well 
dilated pupils. Proximal light frequently reveals subtle disturbances in depth 
which are overshadowed by focal light on the lesion. Similarly, proximal or ad- 
jacent light is often more revealing than monochromatic light (red free; 
Friedenwald yellow). Slit lamp study with a corneal lens to neutralize the anterior 
refracting surface of the eye is an excellent objective approach and has largely 
superceded the binocular and the Friedenwald ophthalmoscope with their mag- 
nifying oculars. 


THERAPEUTIC APPROACHES TO MACULAR INVOLUTION 
As in all logical therapy, an etiologic diagnosis should be sought first. Lacking 
that, a careful morphologic classification should be made for future appraisal. 
Vascular Insufficiency 


In acute insufficiency, vasodilating agents are urgently needed, and 5 to 10 
per cent CO, by mask and nonrebreathing valve is one of the most potent stimu- 
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lators of blood supply to the globe. This should be administered to the supine 
patient for at least 10 minutes with 90 to 95 per cent O, concurrently to support 
metabolism of the retina. Oxygen by mask (or nasal catheter at 8 1./min.) should 
be continued for at least 30 minutes, and if significant visual improvement re- 
sults, for 3 or 4 hours. 

Retrobulbar injection of hydralazine (Apresoline, Ciba, 20 mg. in 1 cc.) or 
tolazoline (Priscoline, Ciba, 25 mg. in 1 cc.) are also effective and may be re- 
peated once or twice a day with relatively little discomfort. Many other types of 
retrobulbar injections such as 8-pyridyl-carbinol (Roniacol, Roche) which is 
painful and acetylcholine which may be very irritating, have been used but are 
generally less effective. Because of the histaminelike action of Priscoline, it 
must be used with caution in the presence of peptic ulcer or coronary disease. 

Systemic medicines, whether by mouth or vein, generally have little ability 
to enhance ocular circulation. In both acute and chronic patients, study should 
be made of the serum cholesterol and other blood fats and lipoproteins as can be 
made in the community. 

In chronic vascular insufficiency, vasodilatation whether by CO; inhalation or 
retrobulbar injection of blocking agents, is relatively ineffective, and we must 
turn to heparin or methods to reduce vascular sclerosis and sclerotic tendencies. 

Heparin intravenously, and to a lesser extent as a repository injection in fat 
pads, reduces erythrocyte sludging, removes fat films from the vascular endo- 
thelium, and produces optical clearing of chylomicrons from the serum. Intra- 
venous injections of 100 to 200 mg. (10,000 to 20,000 units) have minimal and 
evanescent effect on the clotting time. Heparin would seem helpful in lesions due 
to slightly impaired circulation, and occasionally gives prompt improvement in 
hypercholesterolemic patients with degeneration of Haab. Intravenous heparin in 
such dosage twice a week for 6 to 10 weeks has not been helpful in extensive waxy 
or colloidal deposits. 

Methods to minimize vascular sclerosing first require a diet low in cholesterol 
and the saturated or hard (hydrogenated) fats such as animal fats. Extra quanti- 
ties of rice, fruit and lean meats such as broiled chicken, fish and beef are en- 
couraged. Intestinal absorption of fats may be impaired by ingestion of 
polyunsaturated fatty acids such as the sitosterols (Cytellin, Lilly, is 20 per cent 
suspension of 6- and dihydro-f-sitosterol) and linoleic acid. Safflower (carthamus) 
oil is about 70 per cent linoleic acid and one of the best sources of this agent, but 
usual dosages of 1 oz. three times a day may give diarrhea. Sunflower seed oil 
contains 63 per cent linoleic and similar fatty acids: corn oil (Mazola), 57 per 
cent and cottonseed oil (Wesson), about 50 per cent. Olive and peanut oil are 
poorer sources. Approximately 2 gm. of linoleic acid are needed to offset each 
gram of animal (saturated) fat, and a dietary correction must be made for the 
added calories of these items. Serum cholesterol and §-lipoproteins are lowered 
but a-lipoproteins and serum triglycerides are not affected by these products. 

Vitamin Bs (pyridoxal factors) is also concerned with the conversion of sat- 
urated to unsaturated fatty acids, and in somewhat uncertain dosage of 5 to 50 
mg. per day mitigates against the accumulation of saturated fats. 
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If combinations of the above methods are not adequate to control sclerosing 
tendencies, the chelating agents such as calcium ethylene-diaminetetraacetic 
acid (calcium disodium Versenate, Riker Laboratories) in doses of about 500 mg. 
two or three times daily may be added to break down fatty deposits. 

Reduction of total circulating serum cholesterol may be achieved by thyroid 
substances and weak estrone derivatives, avoiding the strongly feminizing hor- 
mones such as Premarin (Ayerst Laboratories). Nicotinic acid in large doses of 
at least 1 gm. after each meal is also effective but produces side effects of flushing 
and itching; gastrointestinal irritation may be minimized with sodium bicarbon- 
ate. Nicotinamide is not effective. 

Lipotropic substances (choline, inositol, methionine, lecithin) reduce the fat 
content of the liver and are readily absorbed from the gastrointestinal tract. 
These agents are of uncertain action in the sclerotic process, and very adequate 
nutritional amounts are generally present in average diets and most sources of 
protein. The body can readily synthesize choline from methionine. No untoward 
reactions to large amounts have been reported. Somewhat arbitrary doses of 
choline chloride, 1 gm.; inositol, 1 gm.; and methionine, 250 mg. have been ad- 
ministered daily over periods of several months. Clinically this has been associ- 
ated with significant subjective improvement in vision in about 12 per cent of 
patients with senile involution of Haab. Active colloidal deposits of the Tay’s 
type and involution showing acceleration after uncomplicated cataract surgery 
may respond more definitively to this medication. Objective improvement in the 
appearance of macular lesions has not been documented. 

Surgical widening or advancing of the insertion of the inferior oblique muscle 
has been practiced by R. M. Burnside, in an attempt to enhance vascular supply 
to the macula, but as yet significant results have not been established. 


Correction of Hemorrhagic Problems 


All patients with initial hemorrhages in their macular involution should be 
studied hematologically with particular reference to prothrombin time, platelet 
count, liver function, and clotting and bleeding time. More particular investiga- 
tions should be done according to indications noted by the consulting hematolo- 
gist. About 14 per cent of patients with macular involution, excluding 
Kuhnt-Junius, trauma, central serous retinosis and cerebromacular dysplasia, 
will present hemorrhage as an initial finding. Contrariwise only about 4 per cent 
of patients with sclerotic or ‘‘primary” degeneration of the macula develop 
hemorrhages in the course of their disease. 

Vitamin K substances are highly effective for decreased prothrombin or pro- 
thrombin conversion factors (Factors V, VII, and Stuart Factor). Initial therapy 
should be by parenteral injection (10 to 50 mg.) to avoid intestinal absorption 
difficulties. Oral therapy may later be used for maintenance. 

Vitamin K, or phytonadione (Mephyton, Merck) is the most potent clinical 
preparation of K substance and therefore is to be used cautiously if there is a 
history of occlusive disease elsewhere in the body. The emulsion is available 
in 50-mg. ampules for slow intravenous injection or infusion. Light will decom- 
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pose this material in a few hours. For oral use, 5 mg. tablets may be given two 
or three times daily and are more stable than the injection or infusion. 

Menadione (lipid soluble) and its water soluble equivalents, menadione 
sodium bisulfite (Hykinone, Abbott) or sodium menadiol diphosphate (Syn- 
kayvite, Roche) are vitamin K analogues, synthetically derived from quinone. 
These are generally less potent than the K, substances. 

K-S (II) will correct specific deficiency of accelerator factors sometimes when 
fresh blood or K, fail. This may be given orally or intravenously according to 
specific hematologic advice. 

Estrogens will also increase prothrombin and accelerator globulin levels. 
Premarin (Ayerst Laboratories) is a potent preparation given as 20 mg. intra- 
venously with supporting oral medication of 1.25 mg. tablets daily, and should 
be used if no response is obtained to K substances. 

For decreased platelet counts (below 100,000), prednisone or prednisolone are 
effective in small doses. Cortisone is less effective. 

Intestinal antibodies should be eliminated if they have been used, because 
most of these agents depress the bacterial flora and consequently the synthesis 
of vitamin K. Similarly if large doses of salicylates have been used, they should 
be discontinued because of their Dicumerol action. 

Citrous biflavinoids (CVP, U. S. Vitamin Corporation; Hesper-C, National 
Drug Company) are potentially of some value in small vessel wall integrity, but 
action, efficiency and dosage are quite uncertain. 

Snake venom (Russel viper; Bothrops jararaca; Cobra (Cobroxin, Hynson, 
Westcott & Dunning)) in very small dosage has activity like tissue thrombo- 
plastin, and tends to enhance coagulation when the other clotting elements 
(prothrombin of second stage and fibrinogen of third stage) are present in 
adequate amounts. Hypersensitivity and allergic responses to venom are fairly 
frequent, and this method is to be used only with persistent bleeding when other 
coagulation factors have been found to be normal. 


Trauma 


In macular disturbances of this type, physical and visual rest should be com- 
bined with systemic steroids to reduce edema and with supplemental oxygen to 
enhance macular nutrition. Ultimate visual results can be greatly improved by 
vigorous combination of these items. 


Subsequent to Inflammation 
Here the principal attack is concentrated directly on the inflammatory process 
without particular reference to the macula. 
Metabolic Defects and Heredomacular Degeneration 


In diabetes it is essential to maintain optimal control of the diabetes. Specific 
measures to protect the retina have not yet been documented although factors 
purported to protect capillary walls have been frequently used. 

In the cerebromacular dysplasias and heredomacular defects, it is important 
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to establish the hereditary pattern of the disease by (1) examining the numerous 
relatives that usually come with a patient, (2) search of other family members, 
and (3) history of central visual loss. When the genetic pattern is determined, 
eugenic counseling should be offered not only to the patient but to such unaf- 
fected relatives who may transmit the defect. 


Optic Aids (Low Visual Acuity Aids) 


In prescribing these devices, attention must be given to determining the 
least magnification which will satisfy the individual’s needs. Elderly patients 
are notoriously unadaptable to reading at very close distances as with American 
Optical Company microglasses, or Volk conoid lenses. These devices, on the 
other hand, are usually very acceptable to the patient under 45. Plastic aspheric 
hand magnifiers are generally the most helpful devices in the aged. Small opera 
glasses or the Zeiss 1-inch pocket telescope will often be of aid to distance acuity. 
Yellow filters (Kalichrome, Bausch & Lomb; Noviol, American Optical) with 
absorption characteristics similar to those of the macular pigment, will substitute 
for the physiologic loss of this natural filter which occurs with age; such tints 
also enhance contrast and reduce glare to the benefit of patients with macular 
involution. No therapeutic program should be concluded by the conscientious 
ophthalmologist without supplementing medical efforts with optical efforts. 
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TREATMENT OF CERTAIN NEURO-OPHTHALMIC DISORDERS 


Tuomas R. Hepess, Jr., M.D. 


Graduate School of Medicine of the University of Pennsylvania, and 
Wills Eye Hospital, Philadelphia, Pennsylvania 


OPTICAL NEURITIS 


It is important to remember that 30 to 50 per cent of all cases of optic neuritis 
have no known cause at the time they are discovered. In the younger age group 
this process may be associated with demyelinating disease such as disseminated 
sclerosis or neuromyelitis optica. In the older age group it is usually associated 
with vascular diseases and occasionally related to the collagen diseases, partic- 
ularly temporal arteritis. Investigation as to cause should, therefore, be aimed 
to exclude multiple sclerosis, diabetes, vascular disease, tumors, and toxic in- 
flammatory disorders. The efficacy of treatment, particularly in multiple sclerosis 
due to the spontaneous remission characteristic of demyelinating disease, is 
always uncertain. One usually feels fortunate to find a specific cause such as 
diabetes, a specific vascular disease or a known noxious agent. 

Excluding diabetes or known toxic causes, the therapy of optic neuritis leaves 
much to be desired. Potassium iodide, sinus surgery, vitamins, foreign protein, 
histamine, and nicotinic acid have been tried with no notable success. Isoni- 
cotinic acid is one of the most recent failures along this line. Current therapy 
centers about the use of steroids, which by well controlled reports would appear 
to cause rapid regression of the inflammatory process as evidenced by improved 
vision and regression of field defects. However, to show that steroid therapy is 
far from a specific therapy for this disease the following reports are quoted. 
Rucker recently reviewed 131 cases of optic neuritis of various causes treated 
with steroids. Of these, 50 per cent recovered useful vision, 13 per cent fair vision, 
and 30 per cent ended up with poor vision. For comparison, 65 cases treated 
with histamine had similar results, and 70 cases treated with vitamins and mild 
vasodilators alone had 46 per cent good vision as compared with 51 per cent 
treated with steroids in a carefully controlled group at New York Hospital. 
Zazden and Kennedy found no superiority of steroids over intravenous typhoid. 

We must, therefore, admit to the hospital or treat as an out-patient, according 
to the individual merits of each case, and a rational but not too nihilistic attitude 
toward methods of treatment now in vogue should be developed. When field 
and vision loss is minimal and unilateral,treatment with oral steroids, vitamins, 
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and mild vasodilators is recommended. When visual loss is profound and es- 
pecially when both eyes are involved, most people employ more strenuous 
therapy centered about corticotropin and corticosteroids intramuscularly or 
intravenously and vasodilators plus vitamins. Adjustment of dosage obviously 
cannot be rigid and must be administered according to the severity of the process 
and stage of the disease when treatment starts, as well as progress under treat- 
ment. 

Caution regarding a specific diagnosis of optic neuritis should always follow 
with the admonition that any case resembling optic neuritis can always be brain 
tumor, and regardless ot whether the process subsides or not, x-rays of the skull 
with particular attention to the basofrontal region should be obtained. 


MYASTHENIA GRAVIS 


Since myasthenia gravis is a generalized neurologic disorder, its treatment 
rightfully belongs in the hands of the neurologist. The ophthalmologist’s function 
here is primarily in the province of diagnosis of its protean ocular manifestations. 
The time-honored prostigmine-atropine test is still in use, but it is conceded 
today that the tensilon or edriphoneum test is by far the more reliable. In this 
test 2.0 mg. (0.2 cc.) is given intravenously over 15 seconds. If there is no re- 
sponse in 30 seconds, one may administer 8 mg. (0.8 cc.) more. These tests are 
most effectively performed when definite proptosis with fatigability of levator 
action is demonstrable. Diplopia is not as reliable a subjective or objective 
index as the ptosis phenomena. The test is best performed with the patient 
looking upward, since this brings out best improvement of levator action ob- 
served 30 to 60 seconds after the injection has been given. Electromyography 
has recently been valuable in the diagnosis also. 

We should be familiar with the drugs now used in the treatment of this disease. 
All doses should be graded to the individual need. In the early stages, particu- 
larly with primary ocular manifestations, increased strength as noted in muscles 
affected by the disease is good. In patients with moderate or severe forms, maxi- 
mum strength obtained may be much less than normal with optimum dosage, 
and increased dosage results in no further improvement. Excessive doses may 
produce generalized weakness with or without fasciculations. The best drugs 
are those with the longest action such as tetraethylpyrophosphate and octa- 
methylpyrophosphoramide, but the dangers of accumulation and overdosage are 
greater. Prostigmine is the safest drug but many patients obtain better relief from 
new drugs such as Mestinon (pyridostigmine) or Mytelase (ambenonium). 

Drugs which may be hazardous when used in the presence of generalized 
myasthenia, particularly with bulbar involvement, are curare, quinine, quinidine, 
morphine, and the barbiturates. Glob recently wrote that ACTH, cortisone and 
typhoid produced increased weakness and are of no value. As regards steroids, 
however, an interesting observation has been made by some observers that in 
ocular myasthenia, when the patient receives systemic ACTH, a worsening of 
symptoms occurs over the first few days of treatment, which is followed by a 
period of gradual improvement in ocular manifestations which may then persist 
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for weeks or months. In the ocular form of the disease, it is of value as a method 
of short-term therapy but should only be attempted when generalized myas- 
thenia is not present. It should be supervised in the hospital by the neurologist. 


THE TREATMENT OF SYPHILITIC PRIMARY OPTIC ATROPHY 


The forms of treatment available today are (1) metal therapy (with or without 
subdural treatment), (2) malaria with penicillin (with or without metals), (3) 
malaria with penicillin, and (4) penicillin without malaria. Results from many 
different studies objectively reviewed show that there is no significant difference 
in any of the above forms of treatment. It is noteworthy that there is no statis- 
tically valid study today because (a) any series of value must exclude patients 
with 10/200 vision or less; otherwise patients with this type of low visual acuity 
could progress to blindness and be evaluated as failures, whereas in reality they 
are not; and at the opposite extreme patients would be included as successes 
who did not progress to this visual level, which would again be inaccurate; (b) 
to date there is no real control series of nontreated patients with this condition, 
and consequently any statistics regarding results are without statistical value. 
In addition, many interesting reports continue to come out regarding successes 
and failures, and this is particularly true of penicillin. At present maximum 
results are obtained with 10 million to 20 million units; however, arrest of the 
process for periods as long as 15 years has been obtained with doses as low as 
1,200,000 units. 

An excellent evaluation of this form of treatment was given by Holmes et al. 
and, in addition to review of the literature, they gave a very candid report of 
141 patients treated at Johns Hopkins Hospital. In addition to emphasizing the 
above points, these authors corroborated the fact that with all forms of treatment 
cases with 40 per cent visual efficiency or more did statistically better than those 
with 40 per cent or less. We should note that this did not include any statistical 
evaluation of the various forms of treatment. In addition (a) progression in 4 to 
5 years occurred in 40 per cent of the former and 60 per cent of the latter, and 
(b) progression in 10 to 11 years occurred in 9 per cent of the former and 26 
per cent of the latter; (c) progression occurred in the Ist year in 33 per cent, the 
2nd or 3rd year in 50 per cent, the 4th or 5th year, 56 per cent. Under all forms 
of treatment with those patients who lost 80 per cent or more of visual efficiency, 
loss in the 1st to 2nd year was 10 per cent, in the 4th to 5th year, 15 per cent, 
and in the 7th to 8th year, 20 per cent. 


THE TOXIC AMBLYOPIAS 


This subject, ably reviewed recently by Dr. Frank Carroll, in the main depends 
upon discovery either by history or pertinent findings that the cause of visual 
loss is first of all on a toxic basis, what the noxious agent is, and hence its removal 
from the environment. A list of causes notes the diversity of noxious agents, for 
many of which no specific treatment can be given except withdrawal and systemic 
general measures to combat toxic influences on the body as a whole, as well as 
the central nervous system and optic nerves. 
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In tobacco-alcohol amblyopia the main defect is thought to be due to a dietary 
deficiency. High vitamin B, particularly By: by injection, is indicated, as well 
as withdrawal and a good diet, supplemented by Brewer’s yeast. When little 
pallor and minimal visual and field loss is noted, the response to treatment is 
often dramatic even without abstinence. If marked pallor and steep visual field 
cuts or scotoma are present, however, the patient will often never recover the 
lost visual function, regardless of treatment, and may even go on to blindness. 
Tobacco amblyopia is often found in nondrinkers, and if smoking is discontinued 
and changes are not advanced, vision is improved. If the same regimen is followed 
as for tobacco-alcohol amblyopia, results may be good if smoking is continued 
with moderation. It is said that diabetics are more prone to this disorder than 
others because of their dietary restrictions. 

Lead poisoning may be either accompanied by a true optic neuritis or papill- 
edema secondary to cerebral edema. It is treated with calcium disodium Ver- 
senate (ethylenediamine tetraacetic acid). The dosage is 60 mg. per kilogram 
given in divided dosage two times daily either intramuscularly or intravenously 
over a 5-day period. A rest should be given and another course repeated, if 
necessary. 

Methyl alcohol intoxication is serious and results from inhalation and body 
contacts as well as ingestion. Disagreement exists as to whether acidosis is related 
in any way to the loss of vision, but all authorities feel that the treatment of 
choice is the intravenous or oral administration of alkalis with the CO, combining 
power of the blood as the guide to treatment. Ten milliequivalents per liter or 
less indicates that the patients most invariably die. If the CO. combining power 
of the blood is above 26 milliequivalents per liter, the patients recover. If sterile 
bicarbonate solutions are not available, ordinary bicarbonate of soda (fresh) in 
sterile water, saline, or glucose to make a solution of 25 to 50 gm. of bicarbonate 
per liter can be used, and treatment should be continued for 3 days, checking 
the CO, in the blood and the urine. 


THE TREATMENT OF HEADACHE 


Proper treatment of these conditions hinges on correct diagnosis and classifi- 
cation, and ophthalmologists play a prominent role in establishing a correct 
diagnosis. Time does not allow a complete discussion, but the following are 
considered of primary importance: 

1. Micrarne. True paroxysmal headaches such as migraine and the other 
atypical facial neuralgias are vascular headaches. Ophthalmologists can often 
contribute to the diagnosis and proper treatment of these disorders because of 
the many patients who come to us with bizarre ocular complaints or the head- 
aches themselves. The treatment of the acute attack centers about the use of 
ergotamine tartrate, which must be given as early in the attack as possible if the 
headache is to be aborted. 

2. ATYPICAL FACIAL NEURALGIA AND ANALAGOUS VASCULAR CRANIAL FACIAL 
PAIN SYNDROMES. A wide variety of names apply to this category of headaches, 
including sphenopalatine neuralgia (Sluder’s headache), atypical facial neuralgia, 
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autonomic faciocephalgia, erythromelalgia of the head, Harris’ ciliary neuralgia, 
Vail’s vidian neuralgia, Gardner’s petrosal neuralgia, and Horton’s histamine 
cephalgia. In general they are referred to as “atypical facial neuralgias” and 
occur as episodic, recurrent, unilateral pain, continuous for intervals varying 
from a few minutes to several days, thus the well coined connotation ‘cluster 
headaches” applied by Friedman. Intervals between headaches vary from a few 
days to nine months or longer. 

When pain arises from the region of the eye, there may be tenderness of the 
eyeball, as well as photophobia, lacrimation, suffusion of the conjunctiva, con- 
junctival hemorrhage and periorbital edema on the painful side. Often the pupil 
of the involved side may be larger than that of the controlateral eye. These 
attacks are severe, characteristic, and not too frequently seen in the total number 
of headache patients. 

Treatment. All headaches in this group are in many instances resistant to all 
forms of treatment. The most successful form of therapy is the use of ergotamine 
used symptomatically. Occasional relief of a Sluder’s sphenopalatine neuralgia 
or other varieties of cluster headache by injection of various areas and the oc- 
casional successful treatment of the histamine headache if properly diagnosed 
and treated according to Horton’s method must be mentioned. Friedman and 
others have no faith in the theory of histamine, however, and feel the relief of 
headache was providential. Wolfe feels that they are predominantly functional 
or on a tension basis. He has shown that histamine will precipitate many head- 
aches of the migraine or tension type and will even produce headache in certain 
‘normal’ people. Therefore, the histamine provocative test would seem of 
nebulous value much less the protracted course of histamine desensitization 
recommended by Horton. 

The symptomatic form of treatment of these headaches is directly related to 
the mechanistic pattern of these headaches which is vasodilatation of the cranial 
arteries, as in migraine. This form of relief is therefore based on aborting these 
attacks of headache with ergot preparations. 

3. TRIGEMINAL NEURALGIA. The treatment here is surgical, by peripheral and 
midperipheral branch injections, or central injections of alcohol or hot water 
into the ganglion. The more central injections are not without risk. Intracranial 
section of the ganglion root is the most reliable form of therapy. Tract section in 
the brain stem, preferred by many surgeons, carries more risk, and though ideally 
the ophthalmic branch should be spared, such cases are often left in our hands 
with anesthetic corneas which result in trophic corneal ulcers. Differential diag- 
nosis must exclude supraorbital neuritis associated with frontal sinusitis, as well 
as intracranial tumors and aneurysms if the tic is not typical. 

In neuritis the treatment is by alcohol injection of the peripheral branches. 
Some recommend x-ray with the eye properly shielded or intramuscular in- 
jections of By, 1000 wg. per day. 

4. Herpes zoster. The acute attack of pain and vesicular eruption is believed 
by most authors to respond best to intravenous ACTH, to be followed by intra- 
muscular Acthar over a total of 14 to 18 days. Pain and inflammatory reaction 
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which often involves the eye is prevented. Pyrogens, immune globulin, and 
intravenous procaine, used widely in the past, are no longer considered effective 
therapy for the active disease. 

5. TEMPORAL ARTERITIS. Local injection of procaine gives temporary relief of 
pain but does not influence the ocular findings. Resection of the artery does not 
give permanent relief. Often the ischemic type of optic neuropathy, with rapid 
loss of vision in varying degrees, is seen in association with this disorder. Many 
investigators feel that this disease is closely related to periarteritis nodosa, and 
mention the fine results with steroids. Their value has not been impressive in 
many cases, however, unless used early in the process. Some authorities fee] 
that steroids halt the progression of the process, but visual deterioration and 
optic atrophy often go on unabated despite any type of treatment. Emphasis 
should be placed upon sufficiently high doses of steroids to achieve any thera- 
peutic result. 


TREATMENT OF INTRACRANIAL ANEURYSM 


The ideal time to treat the aneurysm is when the diagnosis is established by 
the ocular signs of ptosis and pain, and before the patient has had any intra- 
cranial bleeding of consequence. In these instances arteriograms should be done 
and surgical treatment directed towards the lesion. If the patient is apoplectic 
and severe hemorrhage has occurred, most neurosurgeons feel that at least a 
period of 3 or 4 days should elapse before an arteriogram should be done. It has 
recently been pointed out in the English literature that once severe hemorrhage 
has occurred, neurosurgical intervention rarely, if ever, accomplishes anything 
constructive. In all aneurysms located along the distribution of the carotid and 
its main branches of the Circle of Willis, the Matas test of occlusion of the carotid 
artery in the neck proves the adequacy of collateral circulation. If such is present, 
carotid occlusion in the neck is performed when the aneurysm is located along 
the course of the carotid, within the cavernous sinus. With aneurysms in this 
location other authors feel that the carotid artery should be ligated in the neck 
and this should then be followed by carotid artery ligation intracranially. It is 
now well accepted that the mortality from these lesions is much reduced by 
surgical treatment unless the general status of the patient, or intolerance to 
ligation, precludes such measures. 
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SURGERY 
MEGALOCORNEA AND CATARACT 


CiaEs-HENRIK DOHLMAN AND SVEN LARSSON 
Department of Ophthalmology, University Hospital, Lund, Sweden 
Acta ophth., 1958, 36: 845-848 


Megalocornea is a developmental anomaly in which the anterior segment of 
the eye is abnormally large. The enlargement is generally not limited to the 
cornea, but also the lens and the zonule may be involved. Megalocornea is an 
uncommon anomaly; it is hereditary (recessive) and sex-linked, found almost 
exclusively in the male, and is transmitted through females. The condition is 
bilateral and nonprogressive, and it has no bearing on glaucoma except that 
hypertension may occur as a result of complete dislocation of the lens. 

Cataract extraction in megalocornea is considered difficult, and complications 
have been frequent. This paper is concerned with a family with eight afflicted 
members. The pedigree suggests that the megalocornea appearing in this family 
is sex-linked recessive, affecting males only and probably transmitted by females, 
the same inheritance pattern as in most of the few pedigrees reported previously. 

In one of the members of this family, a physician, aged 60, both eyes were suc- 
cessfully operated upon for cataract with the aid of Flieringa’s ring (Am. J. 
Ophth., 1954, 37: 841). A ring of stainless steel according to Flieringa (diameter 
20 mm.) was placed symmetrically on the bulb and sutured with six episcleral 
sutures. The incision and sutures were performed according to McLean, and a 
total iridectomy was done at 12 o’clock. The lenses were subsequently extracted 
with the loop. No vitreous was lost and no other complications occurred. 

The procedure of Flieringa during operations of complicated cataracts seems 
to have considerable advantages and has become the method of choice in these 
cases in the author’s department. The thin ring of stainless steel, sutured to the 
bulb prior to incision, prevents collapse of the eye, and escape of vitreous, even 
liquefied, need not be feared. In the two operations reported here no vitreous 
loss occurred. The postoperative courses were uneventful with subsequent 
vision of 1.0, corrected, in both eyes. 

The authors feel that the use of Flieringa’s ring may be of help during cataract 
extraction in cases of megalocornea. 
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Comment: The authors recommend the use of a Flieringa ring for the extraction of g 
cataract in patients in whom loss of formed or fluid vitreous is expected. This is probably 
similar to the Bonnocalto ring available in this country. 


This should be well worth trying in all patients with luxated or subluxated lenses, in 
patients with high degrees of myopia, and those rarer cases of cataract and megalocornea. 
P. Ross McDonatp 


THE DEVELOPMENT OF A SUCCESSFUL TECHNIQUE FOR 
CATARACT EXTRACTION 


Curtis D. Brenton, Jr. 
Fort Lauderdale, Florida 
South. M. J., 1958, 51: 1562-1566 


Techniques and results of 180 consecutive cases of intracapsular or attempted 
intracapsular cataract extractions are reported. The author tells of changes in 
his technique in recent years to adapt various improvements into the operation. 
The technique employed at present is based on the premise that the least manipu- 
lation gives the best results provided there is proper emphasis on secure wound 
closure. Various complications have been reduced by the adoption of important 
ideas proposed by experienced surgeons. 

A broad spectrum antibiotic is instilled into the eye to be operated upon the 
night before operation. In the 170 cases since the routine use of Chloromycetin 
ointment, there has not been a postoperative infection. Systemic medications 
include 25 mg. of Phenergan given 4 hours before operation, 0.1 gm. of Nembutal 
given 2 hours before operation, 10 mg. of Compazine given 114 hours before 
operation and 100 mg. of Demerol given 1 hour before operation. The dosage of 
Nembutal and Demerol is occasionally reduced for the very elderly patients. 
Nausea from Demerol has been almost completely eliminated by Compazine. 
After operation aspirin and Demerol (50 mg.) are given for pain, Compazine is 
continued to combat nausea and chloral hydrate (74% to 15 gr.) is given for 
nightly sedation. The pupil is dilated preoperatively with 10 per cent phenyleph- 
rine and 4 or 5 per cent homatropine ophthalmic solution, administered 4 times 
at 15-minute intervals. The psychologic preparation of the patient before opera- 
tion is very important. 

For anesthesia 0.5 per cent tetracaine is used topically and 4 per cent Novocain 
retrobulbarly. This allows for excellent anesthesia with a small volume (0.75 cc.). 
Hyaluronidase, 150 units, is added to 30 cc. of Novocain for the diffusion effect. 
Akinesia is obtained by zygomatic injection; this has given better results than 
the van Lindt or the O’Brien injection. Following the retrobulbar injection, 
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pressure by hand is maintained on the globe for 3 to 5 minutes. There is some 
argument that the very low intraocular pressure makes the intracapsular extrac- 
tion more difficult; actually the author’s most frequent complication is rupture of 
the lens capsule. He hopes to break fewer capsules in the future by using the 
erysiphake more frequently. The location and method of making the corneal 
section, and the type of suturing and suture material has varied considerably for 
him. Recently he has been using 5 appositional corneal sutures and in 26 cases 
there has been one adherence, and that was due to a surgical accident due to 
inert Novocain. The placing of 5 sutures in the cornea requires very little more 
time, and with the new micropoint needles is a rather simple matter. 

The author cannot compare the von Graefe knife and keratome sections because 
he had never done a knife section. Recently he has completed the entry into the 
chamber with the Bard-Parker knife blade, after the suture, and then enlarged 
it with right and left handed scissors; this should minimize the danger of epithelial 
downgrowth. A peripheral iridotomy is made at 12 o’clock. The lens capsule is 
grasped with capsule forceps or the erysiphake and the zonule is broken by point 
external pressure at 6 o’clock. The lens is delivered with pull and counter push. 
The anterior chamber is not irrigated. The corneal incision is then closed with 
the original preplaced suture and two postplaced appositional sutures are taken 
on each side. One drop of 0.5 per cent eserine and a bit of Chloromycetin ophthal- 
mic ointment are put in the conjunctival sac and pads applied to both eyes. 

The final visual results in these 180 cases were as follows: 


20/30 or better 160 cases 89.0% 
20/40-20/60 12 cases 6.6% 
20/70-20/200 3 cases 1.6% 
Less than 20/200 5 cases 2.8% 
180 cases 100 % 


CATARACT SURGERY 


Ira A. ABRAHAMSON, SR., AND Ira A. ABRAHAMSON, JR. 
Cincinnati, Ohio 


Eye, Ear, Nose & Throat Month., 1959, 38: 52-55 


In the past 3 years the authors have operated on more than 250 patients with 
cataracts and over 98 per cent have had successful surgical results, whereas 85 
per cent have had successful visual results of 20/30 or better. They believe in good 
preoperative education and indoctrination of what to do and what to expect by 
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the patient undergoing surgery. The visual result usually depends on the state of 
the cornea, vitreous, choroid and retina. The presence of cataracts often pre- 
vents a good funduscopic examination or accurate determination of retinal fune- 
tion, so that diseases like macular degeneration, chorioretinitis, optic atrophy, 
and the like, could be undiagnosed and, following successful cataract surgery, 
prevent the patient from obtaining a successful visual result. 

The present discussion primarily concerns adult patients, and so the surgical 
technique for congenital cataracts will not be included. The three main types of 
uncomplicated adult cataracts are: nuclear, cortical and posterior cupuliform, 
Complicated cataracts can include posterior cataracta complicata following 
local or systemic disease, hypermature morgagnian type cataracts, secondary 
cataracts following anterior uveitis or cataracts following previous surgery such 
as glaucoma or corneal transplantation. Except for the cataracts following suc- 
cessful glaucoma filtration operation, in which a corneal incision is usually made, 
a standard surgical technique is followed for the removal of the cataracts previ- 
ously listed. 

After good indoctrination a careful history is taken with regard to drug 
allergies, food idiosyncrasies and bleeding tendencies. Five days before surgery 
the patient receives a solution of sodium Sulamyd 30 per cent, to be instilled 
four times a day into the operative eye. A saline solution enema and Nembutal 
are given on the night preceding operation. On the morning of the operation, 
breakfast is omitted, unless the patient is a diabetic. Two hours before operation, 
he is instructed to wash his face for 5 minutes and then receives Nembutal and 
Trilafon 10 mg. (h) or 16 mg. oral (formerly Thorazine), and the following drops 
to the operative eye: Homatropine 5 per cent, Neosynephrine solution 10 per 
cent, and Paredrine 1 per cent, drops (one) + of each, every 5 minutes, for 5 
doses. Forty-five minutes before operation he receives Demerol. In the operating 
room the patient is scrubbed with Phisohex for 5 minutes followed by copious 
saline solution irrigation. 

After sterile drape, a van Lindt and O’Brian akinesia are performed using a 
solution of 30 cc. of 1 per cent procaine with 6 drops of epinephrine (1: 1000) and 
150 units of Alidase using a 2-inch 25-gauge needle and a 10 cc. syringe. Then a 
retrobulbar injection is performed, introducing 114 cc. solution into the retro- 
bulbar space. Digital pressure is then applied for 3 to 5 minutes to produce 
ocular hypotonia. Counter pressure with a muscle hook during this maneuver 
aids in grasping the capsule. The eye mask is then applied followed by the inser- 
tion of a Park-Guyton speculum. Some surgeons prefer to use lid sutures or 
clamps to separate the lids instead of a speculum. Following instillation of 
Pontecaine and epinephrine, the eye is depressed with a muscle hook and the 
superior rectus muscle is grasped with an Elschnig forceps and a 4-0 black bridle 
suture is inserted to help stabilize the position of the eyeball. 

With conjunctival forceps and a Westcott or Stevens scissors, a limbal base 
conjunctival flap 5 mm. from the limbus is dissected from 3 to 9 o’clock. The 
episcleral tissue is freed to the limbus with a Gill or Green dissector. Bleeders 
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are first treated by pressure and then if necessary a Todd thermal cautery is 
carefully applied. Grooves are made at 10, 12 and 2 o’clock with a no. 15 Bard- 
Parker knife, being careful not to enter the anterior chamber, but still deep 
enough to insert the three preplaced McClean 6-0 black silk sutures. The loops 
are then removed from the grooves with the Fisher needle or iris hook. At this 
stage the assistant cleans the grooves and moistens down the loops. The anterior 
chamber is next entered with a sharp keratome. The section is enlarged with the 
Castroviejo scissors from 3 to 9 o’clock, using a bevelled incision. Any synechiae 
are carefully freed with an iris spatula. An iridectomy is next performed, depend- 
ing on the type of cataract present. The iris is grasped with the Horwitz-Abra- 
hamson modified iris forceps and a large peripheral basal or complete iridectomy 
is performed with the DeWecker iris scissors. The lens with good capsular sha- 
green is grasped at 6 o’clock with a modified Arruga forceps, with counter- 
pressure below the muscle hook. The zonules are broken by the muscle hook as 
the lens is slowly elevated, and then shifted from side to side. The operator at no 
time should hurry or release the counter-pressure or capsular grasp as the lens 
is being tumbled and wheeled slowly from side to side until completely delivered; 
this is the secret of not rupturing the capsule. 

The surgeon should personally inspect each instrument before every operation, 
in order to avoid frustrating experiences. 

The sutures are then drawn taut. The flap is inspected to make sure no con- 
junctiva or episcleral tissue has been caught in the wound lips. The central 12 
o’clock suture is then tied with a double knot and the iris reposited with an iris 
spatula, after which all three sutures are tied securely with slight visible dimpling 
of the cornea. Air is then injected into the anterior chamber. The conjunctival 
flap is again “‘toileted” and finally sutured with continuous 6-0 black silk sutures. 
The conjunctiva is smoothed with the point of the spatula to promote better 
adhesion between conjunctiva and episclera, as well as to help massage the 
iris into place. 

Pilocarpine solution, 4 per cent for round pupils, or homatropine solution, 5 
per cent for full iridectomies, is instilled, followed by the application of sterile 
sodium Sulamyd 10 per cent ophthalmic ointment to the lid margins. Moist 
cotton is applied as a splint to hold the lids closed followed by a dry eye pad and 
a metal shield. 

During the postoperative period the eye is dressed daily with the instillation 
of homatropine solution 5 per cent, Neosynephrine solution 10 per cent, and 
Metimyd ointment. 

Needless to say, a surgeon is as good as his instruments or assistant. With the 
operative technique described, most complications can be minimized or pre- 
vented; the visual prognosis is excellent as a rule. 


SURVEY OF OPHTHALMOLOGY 
CHOICE OF ANESTHESIA IN OPHTHALMIC SURGERY 


Meyer H. Riwcuun 
Outpatient Eye Department, Buffalo General Hospital, Buffalo, New York 
Anesth. & Analg., 1958, 37: 75-79 


Minor ophthalmic and extraocular surgery do not present any unusual prob- 
lems in so far as the anesthesiologist is concerned. The procedures in the first 
group are usually of short duration; some anesthesiologists utilize the drop- 
chloroform method as an office procedure. For children undergoing minor non- 
surgical procedures anesthesia by means of rectally administered Pentothal, 1 
gm. per 50 pounds of body weight, is ideal. Needless to say, an airway, endo- 
tracheal tube and oxygen should be immediately available if necessary. 

The procedures included in intraocular surgery provoke a good deal of thought 
and planning. The calm, unemotional and understanding patient should have 
local anesthesia; in the final evaluation of patients who should have general or 
local anesthesia, it must also be considered that the majority of cataract patients 
are in the geriatric group with its associated changes. The final decision as to 
whether or not a general anesthetic should be given is up to the anesthesiologist. 

If a general anesthetic is used, the following conditions are desired by the 
ophthalmic surgeon: from the time operation is begun, no coughing, sneezing, 
laryngeal spasm, retching, emesis, or movement of the head. He has to have a 
clear field around the eyes, unobstructed by mechanical equipment. The oph- 
thalmologist contributes to the attainment of these ideals by using supplemental 
local anesthesia; topical anesthesia is instilled prior to induction. Then, as soon 
as the patient is anesthetized, infiltration and block anesthesia with injection of 
Novocain are carried out just as if the operation were being performed under 
local anesthesia. 

As to the use of succinylcholine, continuous intravenous drip is employed 
rather than single or multiple injections because such injections are apparently 
the causes of increased intraocular tension. 

In the past 10 years utilization of general anesthesia for intraocular surgery 
has gradually increased from approximately 1 per cent to about 40 per cent, and 
it can be assumed that the percentage will be increased further. Supplemental 
anesthesia by means of local block and infiltration should be used routinely 
unless contraindicated. 
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THE PREVENTION OF CARDIAC ARREST IN OCULAR SURGERY 


Rautpw E. Kirscu 


Department of Ophthalmology of the Mount Sinai Hospital of Greater Miami, and 
the Division of Ophthalmology of the University of Miami School of Medicine, 
Miami, Florida 


South. M. J., 1958, 51: 1448-1453 


The incidence of cardiac arrest is about 1 in 1500 cases in general surgery; it 
occurs once in approximately 3500 eye operations. The major causes of cardiac 
arrest during ocular surgery are fear, hypoxia, hypercapnia, sensitivity to and 
overdosage of drugs and nervous system reflex changes. 

Intelligent psychologic preparation of the patient by the ophthalmologist and 
enough preoperative time to allow the patient to become acclimatized to the 
hospital environment will help in allaying fear. This is assisted by careful selec- 
tion of sedative drugs, their administration in nontoxic doses, and there is an 
increasing use of hypnosis; also, safely decreasing the amount of drugs needed is 
important. Hypoxia is combated in cases operated upon under general anes- 
thesia by the free use of oxygen by the anesthesiologist. A small plastic nasal 
appliance for the supplemental administration of intranasal oxygen to all pa- 
tients undergoing major eye surgery under local anesthesia has proved useful. 
An oxygen flow rate of 10 1. per minute is recommended. The danger of hyper- 
capnia is greatest under closed-system general anesthesia, but here the carbon 
dioxide is removed from the expired air. Under local anesthesia in eye surgery it 
is probably of no practical importance. 

Careful history-taking prior to operation will be of benefit in discovering drug 
sensitivity, and administering a trial dose of sedative the night before operation is 
of additional help. The basic principle is that each patient should receive the 
smallest amount of medication that will render him amnesic and sufficiently 
immobile. The author administers a barbiturate and an atropine-series drug as 
preanesthetic medication, and then depends upon controlled small doses, given 
intravenously, of Lorfan and Nisentil. This valuable combination may be given 
repeatedly by continuous intravenous drip. Concerning the reflex changes, the 
cardiac effect of many ocular surgical maneuvers has been investigated in the 
operating room by means of serial electrocardiography. 

Fifty private cases involving 10 different types of extra- and intraocular 
operations were studied in the operating room during the performance of the 
actual operation. Significant ECG changes were induced by ocular stimulation 
in 15 cases, or 30 per cent. These changes were the appearance of nodal rhythm, 
marked bradycardia, and in 2 cases, temporary cardiac arrest. The ocular stimuli 
found to produce these changes were digital pressure upon the globe, manipula- 
tion of the extraocular muscles, and direct pressure upon the tissue remaining 
in the orbital apex after enucleation. These changes occurred under either local 
or general anesthesia. 
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It has been shown that ocular stimuli are more provocative of these electro. 
cardiographic changes than are stimuli in the respiratory tract, 7.e., the oculo- 
cardiac reflex is more sensitive than the pulmonocardiac reflex. Complete abolj- 
tion of these electrocardiographic changes induced by ocular surgery was 
accomplished in every instance by the retrobulbar injection of procaine or lido- 
caine. 

Based upon the present study, it is recommended that a retrobulbar injection 
of an anesthetic be made a routine safeguarding procedure in every operation 
for strabismus, retinal detachment, and enucleation of the eyeball. A drug of 
the atropine series was used in 48 of the 50 cases, and yet significant ECG 
changes occurred in 30 per cent of the cases. Thus, while atropine may be helpful 
in decreasing the cardiac arrhythmias, it cannot be relied upon for complete 
abolition of the danger. 


Comment: These two articles make interesting conjoint reading. The first advocates 
wider use of general anesthesia in ocular surgery and the second presents the means of 
prevention of a dramatic complication of such anesthesia. At the risk of being labeled a 
therapeutic nihilist, I might point out that substances not introduced into the body rarely 
require counter measures. There have been three deaths on the eye service at the hospital 
with which I am associated as a result of general anesthesia. There have been no fatalities 
with local anesthesia and the ratio of local to general anesthesia is about four to one. It 
is obvious that for surgical procedures performed on children general anesthesia is re- 
quired. This is perhaps also true for some enucleations and repair of retinal detachments 
in adults, but by and large local anesthesia, properly performed, is adequate for most 
ocular surgery in adults and especially for the most common operation of cataract 
extraction. 

The administration of materials which inhibit, even temporarily, the metabolism of 
the cerebral cortex is no substitute for decorum in the operating room. The best behaved 
patients are those who have established a warm rapport with their ophthalmologist and 
who have some understanding of their problem and its treatment. 

We are being flooded today with elaborate brochures on multi-vitamins, multi-anti- 
biotics, multi-steroids and multi-anesthetics. One is tempted to set up a file for these under 
the heading of “‘poison of the week.” 

Davib SHocH 


ANESTHESIA FOR OPHTHALMIC SURGERY 


Water D. Bauer, Jr. 
Pittsburgh, Pennsylvania 
Anesth. & Analg., 1958, 38: 1-4 
The introduction of Pentothal sodium as an anesthetic agent by Lundy has 


brought some changes in methods of anesthesia employed for ophthalmic sur- 
gery. Prior to the use of Pentothal, local anesthesia (topical or block) was the 
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usual anesthetic for adults and ether by the drop method still seems to be the 
agent of choice for children. 

Every general anesthesia involves a certain amount of risk to the patient. 
Contraindications to its use in ophthalmic surgery include full stomach, upper 
respiratory infections, cranial trauma, anemia, severe pulmonary disease and 
late trimester pregnancy. Chronic cough presents a problem in intraocular opera- 
tions as the introduction of muscle relaxants to anesthesia to reduce coughing 
laryngospasm may increase the intraocular tension. 

In general, local anesthesia is not considered a risk to the patient’s life. How- 
ever, in the hands of a surgeon unaccustomed to its use it may seriously affect 
the outcome of an otherwise successful procedure. It might be contraindicated 
for patients with coronary and anginal disease as the anxiety they might ex- 
perience under local anesthesia, despite adequate sedation, may be more injuri- 
ous than the effects of a general anesthetic. Since the local blocking agent should 
not contain epinephrine, the surgeon is faced with decreased effectiveness and 
duration of the local anesthetic, with pain adding to the anxiety of the patient. 

The procedures described are those which have been found relatively free of 
complications and used satisfactorily in the Eye and Ear Hospital of Pittsburgh. 

Children. Most children weighing 30 pounds or more who undergo ophthalmic 
surgery at that institution are given Avertin as a basal anesthetic. For those 
weighing under 30 pounds anesthesia is induced with Vinethene followed by 
ether. It was found desirable to administer atropine or scopolomine before any 
general anesthetic, 45 minutes preoperatively, by hypodermic injection. Opiates 
are not used in patients under 14 years of age because of the basal narcosis 
secured with Avertin followed by ether-oxygen supplement. Long and difficult 
procedures and those in which definite encroachment of the airways may occur, 
are managed by endotracheal intubation with a nonrebreathing technique. 

Adults. Most of the patients who receive general anesthesia for cataract sur- 
gery are anesthetized by the Thomas technique after the usual program of 
preliminary preparation and medication. It consists of fractional doses of a 2.5 
per cent solution of Pentothal sodium for patients under 50 years of age. For 
patients 50 years of age and over, a 2 per cent solution is used. A patent airway 
is maintained by use of a tongue suture. The addition of D-turbocurarine hydro- 
chloride to the solution of Pentothal is based on the patient’s age and metabolic 
activity. The use of an endotracheal tube for cataract operations by this method 
is not advocated. This method is used also for most intraocular operations ex- 
cept corneal transplant. 

Extraocular procedures and operations on the accessory organs of the eye are 
conducted with the patient under Pentothal, nitrous oxide-oxygen anesthesia 
with an endotracheal tube in place. The choice of method for eliminating carbon 
dioxide from the system rests with the anesthesiologist. 

To control the oculocardiac reflex in operations on muscles of the eye, the 
intravenous administration of atropine (1459 grain) immediately before opera- 
tion is considered superior to the use of retrobulbar block. 

For patients undergoing ophthalmic surgery under local anesthesia the possi- 
bility of idiosyncrasies and sensitivity to drugs must be considered. The toxicity 








616 SURVEY OF OPHTHALMOLOGY 


of local drugs can be reduced by preoperative administration of a barbiturate. 
Narcotics and belladona drugs should be administered in doses calculated to meet 
the needs of the individual patient. Ataraxic drugs should be used with caution 
in the preanesthetic management of the patient since they may lead to serious 
complications by prolonging the action of narcotics and barbiturates. 


Comment: In commenting on this article the editor took the opportunity of calling 
upon the anesthesiology staff of Sinai Hospital of Detroit to help, particularly in regard 
to the Thomas technique. Their opinion was that the author did not by statistics of the 
number of patients, complications, or respiratory studies show the advantages of the 
Thomas technique. In this method there is no means of maintaining the airway short of 
halting the surgery. One might say that with it the anesthetist adds another uncontrollable 
factor to the operation and thus compromises the life of the patient for the convenience 
of the surgeon who wants his patient asleep. 

It is suggested that instead of general anesthesia, a short-acting narcotic analgesic 
(alpha-prodine or Nisentil) be used intravenously together with local anesthesia. A 
narcotic antagonist can be given and acts within 30 seconds if respiratory obstruction 
occurs. 

The author states that in patients with coronary disease the anxiety of the patient 
under local anesthesia might be more injurious than a well administered general anesthetic. 
One might disagree with this today since these patients can be adequately sedated. Epi- 
neprine can be used in these patients since 1: 200,000 epinephrine is considered to be with- 
out systemic cardiovascular effect if 0.5 cc is not exceeded and yet it will give local vaso- 
constriction which tends to prevent rapid absorption and the likelihood of toxic reactions. 

Another statement which might be argued with is that the toxicity of local anesthetic 
drugs is reduced by the preoperative administration of a barbiturate. This is true only 
when a full anesthetizing dose is used. 

In mentioning muscle relaxants it was stated that they may cause an increase in intra- 
ocular pressure. The author should have differentiated between blocking agents and 
depolarizing agents, only the latter of which increases the intraocular pressure. 

Sau SuGar 





GLAUCOMA DIAGNOSIS 


THE SYNDROME OF EXCAVATION OF THE LAMINA 
CRIBROSA—PSEUDOGLAUCOMA 


F. Lasco anp M. NicoLesco 
Bucharest, Rumania 


Ophthalmologica, 1958, 136: 90-98 


The lamina cribrosa is not the seat of a pathologic process itself, but can 
undergo important modifications due to affection of the optic nerve. It is a 
relatively elastic membrane, the point of least resistance of the scleral surface; 
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a considerable edema of the optic nerve projects it forward, while atrophy of 
the optic fibers produces a posterior depression, known as the syndrome of 
excavation of the optic nerve, or dise cupping. 

The symptomatology is well known: the papilla appears discolored, with an 
abrupt excavation up to its extreme periphery, symmetrical or asymmetrical 
in the two eyes, with well defined borders, often with an atrophic peripapillary 
halo, and without characteristic lesions of the retinal vessels. The cupping may 
begin in the center, or occasionally in the temporal sector of the papilla, very 
rarely in the nasal sector. In the majority of cases the discoloration precedes 
the cupping, more rarely they are concomitant, and still more rarely it follows 
cupping. Kestenbaum’s sign is early and definite. A great variability in the 
relation between ophthalmoscopic appearance and functional changes can be 
observed. As a general rule visual acuity is reduced along with the progress of 
the excavation, but often it is already reduced when cupping appears. The visual 
field can show perimetric modifications, which permit etiologic diagnosis of the 
syndrome. The differential diagnosis is made with cupping secondary to primitive 
optic atrophy or secondary optic atrophy, also with physiologic cup which 
increases with age. 

Two large groups may be separated in the etiology of the syndrome: glaucoma 
and its various clinical forms, and pseudoglaucoma. The present study is con- 
cerned with pseudoglaucoma only. Its symptomatology is the same clinically as 
in glaucoma, but the ocular tension never shows pathologic modifications, either 
latent or intermittent, spontaneous or induced. 

The etiology of pseudoglaucoma includes intoxication by methyl alcohol, 
sclerosis of the internal carotid, temporal arteritis, sclerosis and hypertension 
or general arterial hypotension, compression from an intracranial or intraorbital 
tumor, and also causes as yet unknown. Pseudoglaucoma in sclerosis of the 
internal carotid arteries—‘‘soft glaucoma’”—appears in the aged and in those 
with advanced sclerosis; it is glaucoma without tension. The appearance of the 
excavation and its development are the same as in glaucoma with latent tension 
from which it is often difficult to differentiate. The discordance between ophthal- 
moscopic appearance and the preservation of vision may be explained by partial 
lesions of the optic fibers. Papillary discoloration precedes the occurrence of the 
excavation or, more rarely, accompanies it. Perimetric changes may constitute 
the earliest sign, appearing most frequently as binasal or bilateral defects, con- 
comitant or successive in the two eyes. J. Francois has insisted on binasal hemi- 
anopsia as the most important manifestation of sclerosis of the carotid arteries. 

The pathogenesis of disc cupping is still uncertain. Its frequency and serious- 
ness in glaucoma have caused it to be better studied in that disease than in 
pseudoglaucoma. It must be specified that the arterial system of the optic nerve 
is completely independent of the system of the central artery of the retina which 
contributes only slightly to the nutrition of the optic nerve. Excavation is a 
consequence of intraocular vascular lesions through the intermediary of optic 
atrophy. The appearance of the syndrome is favored by the anatomic structure 
of the lamina cribrosa and the affection of its elastic fibers. It is provoked by 
vascular damage at a certain localization and by a slow development, atrophy 
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of the visual fibers and absence of the proliferation of the intra-optic neuroglia, 
Probably certain vascular anomalies also have an influence. As the arterial 
circulation is probably affected, the arterial lesions of glaucoma and pseudo- 
glaucoma may be included in the group of collagen diseases. Prognosis and 
treatment depend on the etiology. 


Comment: The author’s review of causesof dise cupping other than glaucoma iscomplete. 
Modern diagnostic tests, such as tonography and correction for scleral rigidity, have 
helped in the diagnosis of “low tension” glaucoma by either ruling out or establishing the 
diagnosis of glaucoma, but there is still a group of patients with the syndrome of pseudo- 
glaucoma. An article such as this is useful in the United States today because new criteria 
for the diagnosis of glaucoma in this country are ever expanding. As a result, our thinking 
can be so conditioned to glaucoma that we forget the conditions described in this article 
and can fail to diagnose serious conditions because we have wrongly established a border- 
line glaucoma diagnosis. 

ALBERT N. Lemorne, Jr. 


THE DIAGNOSTIC VALUE OF FLICKER PERIMETRY IN CHRONIC 
SIMPLE GLAUCOMA 


CHARLES J. CAMPBELL AND M. CATHERINE RITTLER 


Institute of Ophthalmology, Columbia University College of Physicians and 
Surgeons, New York, New York 


Tr. Am. Acad. Ophth., 1959, 63: 89-98 


Previous investigations have indicated that early functional changes resulting 
from glaucoma may be detected with flicker perimetry. In this report a sensitive 
technique of flicker perimetry is described and its role in the recognition of 
glaucoma is indicated. Standardization of technique and equipment were ob- 
tained by preliminary experiments on a few observers. Flicker threshold values 
were obtained from 92 normal eyes of subjects ranging from 10 to 70 years of 
age. 

The background for the flickering stimulus is a gray tangent screen of 33 per 
cent reflectance, illuminated uniformly to a level of 6 foot-candles obtained from 
room lighting units. The flickering stimulus is a stroboscopic neon discharge 
tube. The color of the lamp varies with the flash frequency; the lower range is a 
more saturated orange-red color than the upper. Adjustment of the flash fre- 
quency simply alters the duration of the dark interval. The light duration remains 
relatively fixed at 38 to 48 microseconds. 

The stroboscopic lamp is mounted in a gray housing (which shields the screen 
from the stray light of the flickering stimulus) attached to the end of a wand 
by which the experimenter may position the stimulus on the screen. A circular 
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aperture cut in front and covered with a diffuser provides a stimulus subtending 
1.5 degrees. 

The control unit for the lamp is the Strobotac manufactured by General 
Radio Company, Cambridge, Massachusetts. It consists of a power supply and 
an oscillator which controls the rate at which the lamp is flashed. By turning 
an iluminated dial the flashing speed of the lamp can be adjusted to any value 
between 10 and 242 cycles per second. 

The patient is seated 1 meter from the tangent screen, with the chin placed 
in the cup of a head-rest. One eye is occluded and the subject is instructed to 
maintain careful central fixation and to indicate with a tap signal when the 
flicker sensation first appears. With the stimulus flashing at a high frequency 
the sensation of a steady light is pointed out to the subject. The rate of flicker 
is then decreased until the sensation of obvious flicker results. It is explained 
that the flicker threshold (cff) is the precise transition point between the steady 
sensation and the flickering sensation. 

The eff is determined for the central area and for 26 additional points located 
on the 10, 17.5 and 25 degree isopters, and around the blind spot. The stimulus 
is first placed precisely at the proper location on the tangent screen with the 





TABLE 1 
Isopters Mean | Standard Deviation Low N Value (1/50) 
Center 48.1 4.2 38.0 
10.0 49.7 | 3.7 41.0 
17.5 45.8 4.2 36.0 


25.0 43.1 4.6 32.0 


flashing frequency set high enough to produce a steady sensation and the fre- 
quency is then reduced immediately at a rapid and steady rate until the subject 
signifies that flicker has appeared. Two experimental errors, local adaptation 
and a motion stroboscopic effect, must be avoided. Local adaptation, resulting 
from an extended time interval of the stimulus while the frequency rate is being 
reduced, demands that the flicker threshold be determined well inside 10 seconds. 
To insure this the flashing frequency must be rapidly reduced immediately 
after the stimulus has been positioned on the screen. A motion stroboscopic 
effect occurs if the flickering stimulus is not absolutely still for the threshold 
determinations. Therefore this stimulus cannot be used like a movable test 
object in conventional perimetry. 

From the normal data a mean and a standard deviation were calculated for 
each diopter and utilized to determine the cff which represents the normal 
response for any selected chance variation. The chance variation of 1:50 was 
arbitrarily selected as the lower limit of normal. The mean, standard deviation 
and the low normal values are summarized in table 1. 

To facilitate recording and interpretation all cff values equal to or above the 
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normal range are considered normal and expressed as N on the diagram. Lower c 
cff values are expressed as per cent reductions according to the equation F 
Normal eff — Patient’s cff e 


This provides an immediate quantitative estimate of the departure from normal. 
The technique requires that the tester merely consult a simple chart, shown in 


Per cent reduction = 





Normal eff 


table 2, after each threshold has been determined. 


Thirty-five eyes with chronic simple glaucoma were studied. To avoid any 
errors due to reduced pupil size caused by pilocarpine this medication was dis- 


Conversion Table for Flicker Threshold (cff) Values to Per Cent Reduction in Each Diopter 


TABLE 2 





Per Cent Reduction 
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continued 48 hours before the flicker perimetry test was done. One group con- 
sisted of 23 eyes with either equivocal or no visual field changes. The second 
group, 12 eyes, had definite visual field defects. 

Only 4 of the 35 eyes showed entirely normal flicker responses. All 12 cases 
with definite visual field changes exhibited marked departure in flicker sensi- 
tivity. The more interesting group are the 23 with equivocal or no visual changes 
since they constitute a potential diagnostic problem. Of these 82.6 per cent 
showed pathologic flicker responses. This is a significant figure when it is re- 
membered that the normal-abnormal boundary has been defined by a chance 
variation value of 1:50. 

It is believed that flicker perimetry offers a useful adjunct to the study of 
early chronic simple glaucoma. The test is easy to administer by the average 
technician, the equipment is designed for use in conjunction with space and 
facilities available, the test requires about 20 minutes, and most patients have 
found that judgments in flicker perimetry are easier and more satisfactory than 
in visual fields. 


Comment: This excellent article is written by the fourth group of investigators in the 
past several years to contribute to the study of flicker frequency thresholds in perimetry. 
This article particularly contributes an excellent method of charting such fields by using 
the per cent of reduction of flicker thresholds. Threshold reductions of 2 to 24 per cent, 
25 to 44 per cent and over 44 per cent were recorded by shading the corresponding areas 
differently Although this appears to be the most simple method of recording the flicker 
field it still will be useful only in institutions where adequate technical help is available. 

The discussion of this article by Miles is extremely valuable and is recommended in 
the original for those interested in this subject. He points out that he himself does not use 
a normal average figure because the normals indicated by Campbell and Rittler could be 
changed plus or minus four points and still be normal. However, a drop of 3 flashes per 
second in any one area of the field would be definitely abnormal. Miles uses the patient’s 
own previous flicker field or that of his other eye as a control. He usually uses flicker 
perimetry for initial diagnosis and not in follow-up because the method is too sensitive. 

It is hoped that more research in flicker perimetry will lead to a more rapid screening 
technique for early glaucoma. However, it is to be expected that, as always, the diagnosis 
of early glaucoma will not result from a single measurement but from an evaluation of 
the sum total of tonometry, tonography, perimetry, gonoiscopy and ophthalmoscopy. 
Sau. SuGar 
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EXTERNAL DISEASE 
THE STORY OF SHIPYARD EYE 


ERNEST JAWETZ 
University of California Medical Center, San Francisco, California 


Brit. M. J., 1959, 1: 873-876 


At present adenovirus type 8 unquestionably causes epidemic keratoconjunc- 
tivitis, and it may well be the sole cause of this disease in its typical form. Thus 
it is proper henceforth to support the clinical impression of epidemic kerato- 
conjunctivitis by laboratory evidence of infection with adenovirus type 8, either 
by virus isolation or by the demonstration of a rise in specific neutralizing 
antibody titer. The mythical ‘“‘virus of epidemic keratoconjunctivitis” or ‘“San- 
ders virus” of textbooks may be discarded. 

During the summer of 1941, a very large outbreak (more than 10,000 cases) 
occurred in Hawaii at the naval shipyards of Pearl Harbor. Soon thereafter 
the illness made its appearance on the west coast of the United States. Several 
thousand cases were diagnosed, most of them workers in shipyards. Members 
of their families and other close contacts were rarely affected. The popular name 
“shipyard eye” was attached to the disease, and this name persisted even when 
the illness spread to other industries across North America in 1941 and 1942, 
seriously hampering war production. By then exhaustive studies had ruled out 
a bacterial etiology, and the apparent infectious nature of the illness made a 
search for causative viruses mandatory. There were scattered reports from 
several countries describing the “isolation of the virus of E.K.C.” (epidemic 
keratoconjunctivitis). 

In December 1954, a seaman came to the clinic at the University of Cali- 
fornia in San Francisco suffering from intensely painful red eyes for 12 days. A 
few days later he developed the typical subepithelial corneal opacities of E.K.C. 
The nurse who took care of him developed the same symptoms 10 days after 
her initial contact with the patient. Scrapings were taken from the conjunctivae 
of the patient and inoculated into tissue cultures of strain HeLa cells. After an 
unusually protracted period of incubation these cultures yielded a cytopatho- 
genic virus, subsequently established as the prototype of adenovirus 8. Up to the 
present time some 100 strains of this agent have been isolated all over the world, 
all from the eye, and with rare exceptions all from typical cases of E.K.C. Final 
proof for the etiologic role of adenovirus type 8 in E.K.C. came from the inocula- 
tion of volunteers. 

The amount of infective virus produced in the adult eye appears insufficient 
for spontaneous transmission of E.K.C. and special circumstances seem to be 
required to produce infection. Among these, direct inoculation of the eye by 
fingers, instruments, or solutions, and a relatively concentrated inoculum appear 
important. The eye is probably the only portal of entry which permits the 
establishment of symptomatic infection by adenovirus type 8 in adults. The 
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shipyard, with its chemical and mechanical irritants, brings many workers to 
the dispensary, where doctor or nurse may inoculate them with adenovirus 
type 8. Epidemics of “shipyard eye” continue to occur. Virtually all persons 
exposed to the manipulations of an eye physician are susceptible to infection, 
and should he disseminate virus an explosive outbreak ensues. Because of the 
low spontaneous transmissibility of the infection, antibodies and immunity 
are infrequent in the general population. 

For oriental countries such as Japan an alternative epidemiologic pattern 
may be proposed. Small children appear to be relatively susceptible to adeno- 
virus infection. They may commonly develop a systemic illness with only minor 
involvement of the eye. It is possible that the yield of infective virus from 
children is much higher than from adults. Thus a child might spread the agent 
effectively to other children (possibly through respiratory or gastrointestinal 
excretions) and to adults. When childhood infection is prevalent a mechanism 
exists for the endemic maintenance of the infection in the population. In Japan 
between one-fourth and one-third of the population have antibodies to adeno- 
virus type 8, suggesting a high endemic level of infection. 


Comment: The fascinating history of ocular infection with adenovirus type 8, recounted 
in delightful manner by Dr. Jawetz, is full of lights and shadows. That some of the lights 
should generate not only photophobia, but also iatrophobia, is not to be regretted in view 
of the gain in knowledge of the etiology and epidemiology of epidemic keratoconjunctiv- 
itis. Transmission of this disease by medical personnel in the past may have been ex- 
cusable on grounds of uncertainty or ignorance of the mechanisms involved. If Dr. Ja- 
wetz’s theory is correct, any future outbreaks will constitute strong presumptive evidence 
of failure to observe elementary hygienic precautions on the part of doctors or nurses 
who may have examined or manipulated eyes which subsequently develop epidemic 
keratoconjunctivitis. 

Iatrogenic disease is the antithesis of preventive medicine. There is no specific therapy 
when the disease is transmitted by a physician; that is when frustration runs its full circle. 
If genius is the capacity for taking infinite pains, then a measure of genius is required of 
every practitioner who would avoid becoming a vector of disease. 

Henry F. ALLEN 


RECURRENT PHLYCTENULAR KERATOCONJUNCTIVITIS 
TREATED BY DESENSITIZATION TO TUBERCULIN 
ARNOLD PINES 


Department of Tuberculosis and Diseases of the Respiratory System, Edinburgh 
University, Edinburgh, Scotland 


Brit. M. J., 1959, 1: 689-690 
Although usually a benign and transient phenomenon, phlyctenular conjuncti- 


Vitis can be distressing and disabling, particularly when the cornea is involved. 
In mild cases local treatment may suffice, but it often fails. Since phlyctenules 
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are allergic phenomena, most often to tuberculoprotein, the antituberculous 
drugs have often been given in treatment with apparent success. In the case 
described, they had no effect, and more fundamental treatment had to be 
undertaken. 

A boy, aged 11, had had more than 20 attacks of phlyctenular keratoconjuncti- 
vitis. These were manifestations of hypersensitivity to tuberculoprotein, be- 
cause there were calcified tuberculous pulmonary lesions and the tuberculin 
test was positive to old tuberculin, 0.1 unit (1:100,000). Local and general 
treatment, and also antituberculous drugs, had not prevented recurrences. He 
was slowly desensitized to tuberculin under a cover of prednisolone, and 1 ml. 
of tuberculin was given weekly for 9 months to maintain the densensitized 
state. No phlyctenules have appeared since treatment started and for the 9 
months since it was stopped. 

Desensitization to tuberculin can be recommended only in patients with 
severe and recurrent phlyctenules. The treatment usually takes at least several 
weeks, and reactions can be unpleasant or even dangerous, particularly in 
inexperienced hands. The frequent recurrences in the case presented justified 
the 10 weeks in hospital that were needed to obtain what appears to be perma- 
nent cure. 


Comment: This case report of desensitization to tuberculin is of interest in view of the 
recurrence of phlyctenular conjunctivitis during topical steroid therapy. The marked 
reduction in the incidence of a positive tuberculin reaction among school children in this 
country is consistent with the extreme rarity of phlyctenular conjunctivitis during recent 
years. 

Henry F. Auien 





RETINA 
ON ATYPICAL NIGHT BLINDNESS 


S. Vannas AND M. SerALaA 
Ophthalmic Clinic of the University of Helsinki, Finland 
Acta ophth., 1958, 36: 849-859 


Night blindness is the most important subjective initial symptom in both 
typical retinitis pigmentosa and some so-called hereditary tapetoretinal de- 
generative diseases. First among these are the diseases without typical pig- 
mentations. Then there are the rare choroideremia and gyrate atrophy of the 
choroid and retina which are also accompanied by prominent, typical degenera- 
tion of the choroid. Night blindness may also occur without these degenerative 
retinal changes, so-called essential hemeralopia; it is also known to occur in 
states of vitamin A deficiency and certain liver diseases. 
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A patient, a 26-year-old woman, presented a case with atypical retinitis 
punctata albescens. Apart from a posterior polar cataract, a special feature of 
the case was extremely narrow retinal vessels and pronounced peripheral atrophy 
of the choroid. The discs showed large driisen formations which might be 
secondary, the consequences of circulatory disturbances. In view of the papillary 
changes in the patient’s siblings, however, the driisen formations might possibly 
be associated with the developmental disturbance of the diencephalon in the 
fetal period. 

Throughout the fundus except in the macular region there were small, lustrous 
white dot- or commalike spots which seemed to lie deeper than the retinal 
veins. After thorough examination, a few delicate streaks of pigment in the 
nasal periphery were found. The choroid and especially its periphery was very 
atrophic. The dark adaptation time was highly protracted, about 45 minutes 
(normal 5 minutes, Feldman), and the patient was ultimately unable to distin- 
guish the test line clearly. The ERG was performed according to Karpe’s 
method using light stimulation of 20 and 80 lux; it was completely absent in 
both eyes. 

The disease is generally reported to be more benign than retinitis pigmentosa 
and is often held to be stationary. In true retinitis punctata albicans, on the 
other hand, in which pigment spots are also encountered, the disease is progres- 
sive. The differentiation between the two diseases has been questioned, and 
the opinion proffered that the two are only extreme types of the same disease. 

In the authors’ opinion, the present case is a fairly atypical form of retinitis 
punctata albescens. It is true that it remained practically unchanged for the 
follow-up period of approximately 6 months. Poor retinal nutrition because of 
extremely narrow vessels must probably be taken into consideration as a factor 
impairing the prognosis. For the 6 months since her last hospitalization the patient 
was given combined Panthesin-Hydergin (PH 203) or hydergin and heparin 
therapy. The headache and the streaks of light in the eyes disappeared in a 
month and vision in the dark improved subjectively during the therapy. The 
dark adaptation test after 1 month was 10 minutes and after 6 months, 18 
minutes shorter than the inception of treatment. However, the visual fields, 
fundi and ERG showed no notable changes. 

This modest therapeutic success is probably indicative of the stimulating 
effect of improved circulation even when faced with severe “‘abiotrophy.” 

The type of heredity was considered. The disorder was found in different 
forms in 6 out of 7 siblings of the same family; 3 of them had a severe form of 
retinitis punctata albescens and 3 had a less characteristic, milder form of 
night blindness; the latter group also had dise changes. All of them showed 
concurrently with night blindness distinct papillary changes. The heredity is 
regarded as being of autosomal recessive type, but in the present family of 
siblings it occurred more or less typically in at least 6 out of the 7 persons; 
such a high rate of incidence in one family seems not to have been reported 
before. It might indicate fresh mutation and an irregular dominant type of 
heredity. 
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Comment: Night blindness is a symptom common to a multitude of eye diseases and 
has the same unfortunate lack of pathologic specificity as optic atrophy, hypertension 
and headache. Since objective investigation of night vision is not ordinarily within the 
scope of office practice, the diagnosis is made by the proclamation of the patient that he 
has such a defect. An immediate division can then be made into two groups: those cases 
with and those without opthalmoscopic findings. (Medical students quickly learn that a 
knowledge of a classification of a disease frequently passes for understanding and such 
insight dies hard.) A symposium on night blindness held about 10 years ago covers further 
classification in detail and reference to this symposium (Tr. Am. Acad. Ophth., 54: 607, 
1950) will enable one to place each case in its proper “pigeon-hole.”’ 

One such pigeon-hole is discussed here: retinitis punctata albescens. A better term is 
perhaps degenerative punctata albescens since it does not imply an inflammatory reaction 
of the retina. The authors advocate the use of Hydergin (hydrogenated ergot alkaloids) 
and heparin in these cases. One cannot argue with their conclusion that “vision in the 
dark improved subjectively (italics mine) during the therapy.” Patients with primary 
degenerations of the retina have survived toxic doses of vitamin A and nicotinic acid and 
will probably be unharmed by these latest therapeutic urges. 

Davip SHocu 


PROLIFERATIVE RETINOPATHY IN DIABETES MELLITUS* 
Review or Eicut HuNnpRED Forty-SEVEN CASES 


Howarp F. Root, Strantey Mirsky Anp JORN DitzEeu 
The Joslin Clinic and the New England Deaconess Hospital, Boston, Massachusetts 
J. A. M. A., 1959, 169: 903-909 


Proliferative retinopathy in the adult has become almost pathognomonic 
of diabetes. It is the most characteristic evidence of malignant or severe diabetes, 
in contrast to mild forms of the disease. The association of retinitis proliferans 
with diabetic nephropathy (intercapillary glomerulosclerosis, Wilson-Kimmel- 
stiel syndrome) and with premature atherosclerosis and arteriosclerosis in the 
younger patients with severe diabetes is further evidence which identifies 
retinitis proliferans as one of the specific products of insulin deficiency and of 
the other metabolic defects which, taken together, constitute the disease diabetes 
mellitus. 

Clues to the relationship of proliferative retinopathy to diabetes were sought 
in the records of 44,249 patients with various forms of glycosuria. Data from 
the 847 cases of retinopathy so found showed that it most commonly developed 
in those diabetic persons with onset of disease early in life, but it was not a 


* Dr. Becker’s comment on this article is included with the comments on the articles by 
Schneider and Myerson and by Kempner et al., and follows the latter. 
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necessary consequence of diabetes in young patients. In those patients whose 
diabetes began before the 20th year, the average duration of diabetes before 
the discovery of proliferative retinopathy was 17.4 years, and none developed 
the condition in less than 8 years. It was usually the persons with onset of 
diabetes before 40 years of age, in whom insulin treatment and dietary manage- 
ment had been inadequate, who presented the characteristic neovascularization 
of the retina. 

There was also a definite association of proliferative retinopathy with diabetic 
nephropathy, and the latter was the predominant cause of death. Hypertension 
and albuminuria, although frequently absent at the onset, almost invariably 
appeared within months or years after the retinopathy. Causes of death, due to 
diabetic nephropathy, showed uremia present in more than 50 per cent of the 
patients. In the older group, although chronic glomerulosclerosis had been 
present, the terminal event was in many instances coronary occlusion. 

Early diagnosis and continuous control of diabetes may be of maximum 
importance in postponing and preventing proliferative retinitis, since many 
patients are now known to have survived diabetes with onset in childhood for 
20 to 30 years without any evidence of retinal hemorrhages when diabetic 
treatment has been adequate. It was, however, impossible to correct the errors 
which are due to late or delayed diagnosis. The influence of sex and heredity 
appeared no different in diabetic patients with proliferative retinopathy than 
in those without. The age at the onset of diabetes proved of greatest significance, 
in that diabetes developing early in life is severe, whereas diabetes developing 
late in life is, in general, mild. 

Hypertension plays little or no role in the development of proliferative retinop- 
athy, since the majority of the patients in this study had no hypertension. 
Proliferative retinopathy developed often insidiously in the absence of an initial 
intravitreous hemorrhage and, thus, appeared to be formed by a primary new 
vessel proliferation. However, some cases of proliferative retinopathy may be 
ushered in as a profuse retinal hemorrhage perforating the internal limiting 
membrane. Venous alterations appear to be prominent features in cases of 
diabetic retinopathy progressing to proliferative retinopathy. When proliferative 
retinopathy has occurred, every effort should be made to control diabetes, to 
use insulin skillfully, and to maintain good nutrition. The effect of hypophysec- 
tomy has so far not been beneficial in the few patients in whom it has been 
employed at the Joslin Clinic. The authors’ experience supports the conviction 
that the sequelae of long-term diabetes are related to the degree of control 
maintained over the years. 

Diabetic retinopathy is increasing in importance as a cause of blindness, and 


its prevention depends on early recognition and adequate treatment of the 
diabetes. 
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DIABETIC RETINOPATHY DEVELOPING IN TWO CASES ON 
TOLBUTAMIDE THERAPY* 


T. ScHNEIDER AND L. Myerson 
Diabetic Clinic, Johannesburg General Hospital, Johannesburg, South Africa 
S. African Med. J., 1959, 33: 55-56, 


Patients treated with tolbutamide at the Diabetic Clinic of the Johannes- 
burg General Hospital have been given repeated ophthalmologic examinations, 
in which particular attention has been paid to the development of retinopathies 
or other ocular changes occurring during the course of therapy. Diabetic retinop- 
athies were found to have developed during treatment in 2 patients. In 1 
patient, diabetes had been present for 2 years and in the other, for 7 months. 
In the first patient control of the diabetes has been very good on a regimen of 
tolbutamide and diet, but in spite of this retinal disturbances have appeared 
and advanced rapidly. Control in the second patient was less good, but there 
has been no glycosuria and the blood sugar has not been significantly raised. 
Retinal changes, consisting of microaneurysms and punctate and blotch hemor- 
rhages, were first discovered in January 1958, about 6 months after the institu- 
tion of tolbutamide therapy, and have been constantly present ever since. 

It seems, therefore, that something more than the effective control of diabetes 
will be needed before the elimination of the late manifestations of diabetes 
becomes possible. The suggestion has been made that some secondary defect 
of metabolism may be the actual cause of diabetic retinopathy. A close similarity 
has been found between the lesions in this condition and those in the Kimmel- 
stiel-Wilson syndrome. Furthermore, both the retinopathy and the renal lesions 
have been produced in alloxan-diabetic animals by giving them injections of 
corticotropin. In addition, patients at the Diabetes Clinic who have experienced 
emotional upsets (e.g., the loss of a husband) have had a marked exacerbation 
of their retinopathy, which may be due to an outpouring of cortisone during a 
stress period. Consequently, the possibility that a hormonal disturbance may 
be a factor in the causation of the retinopathy cannot be discounted. 

Thus, although tolbutamide has been used at the authors’ clinic for almost 
2 years without any serious toxic effects and should be considered a valuable 
addition to the armamentarium in the fight against diabetes mellitus, the ap- 
pearance of retinal changes in effectively treated patients suggests that factors 
other than hyperglycemia may be the cause of diabetic retinopathy and possibly 
of other late manifestations of diabetes. 
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EFFECT OF RICE DIET ON DIABETES MELLITUS ASSOCIATED 
WITH VASCULAR DISEASE 


WaLTER Kempner, RutH LOHMANN PESCHEL AND CLOTILDE SCHLAYER 


Department of Medicine, Duke University School of Medicine, Durham, 
North Carolina 


Postgrad. Med., 1958, 24: 359-371 


A report is given on 100 consecutive patients with diabetes mellitus associated 
with vascular disease who were treated with the rice diet. They were followed 
for from 3 months to 11 years, and the average period of observation was 22 
months; 9 patients died. 

The rice diet, which is a high carbohydrate, low protein, low fat, low sodium 
diet containing 565 to 570 gm. of carbohydrate, 20 to 25 gm. of protein, less 
than 5 gm. of fat, and 70 to 120 mg. of sodium per 2400 calories, was well tol- 
erated. Average insulin requirements as well as average blood sugar levels 
decreased. Manifestations of cardiovascular and renal disease such as hyper- 
tension, enlargement of the heart, electrocardiographic abnormalities, azotemia 
and proteinuria improved significantly in the majority of cases. Hypercholes- 
teremia, present in 80 of the 100 cases, decreased in 85 per cent from an average 
level of 325 mg. to an average level of 227 mg. per 100 cc. 

Table 1 shows again that diabetic retinopathy develops more commonly in 
patients who have had diabetes for a long time. It confirms further the frequent 
coincidence of renal disease and diabetic retinopathy (60 per cent). Table 2 
indicates that at least during the period of observation covered by this study 
the renal, arteriosclerotic and hypertensive changes improved in a significantly 
higher percentage of cases than did the “specific” retinal changes; the percentages 
were 55 and 27 per cent, respectively. Hemorrhages, exudates and papilledema 
heal as well in diabetic patients as they do in nondiabetic patients treated with 
the rice diet. 

Diabetic retinopathy has been considered a sign of irreversible destruction. 
In the group under study with diabetic retinopathy the incidence of retinitis 
proliferans, the severest form of diabetic retinopathy, was very high, 63 per 
cent. With diabetic retinopathy, 13 patients, 4 of whom had retinitis proliferans, 
showed marked improvement. The effect of the rice diet on this group was of 
particular interest. The ophthalmoscopic picture of “specific” diabetic retinop- 
athy differs from that of renal, arteriosclerotic or hypertensive vascular retinop- 
athy. All forms of vascular retinopathy may occur together with the “specific” 
diabetic retinopathy, as was also found in this series. The effect of the rice diet 
on “specific” diabetic retinopathy (aneurysms; punctate, preretinal, vitreous 
hemorrhages; waxy exudates; retinitis proliferans in 44 patients) is shown in 
table 2. In 19 cases in which the patients had hypertensive, arteriosclerotic or 
renal retinopathy (papilledema, hemorrhages, exudates, venous thrombosis), 
the lesions progressed in 3, did not change in 5, and improved in 11 cases. 







TABLE 1 


Incidence of Retinopathy in 100 Diabetic Patients Treated with Rice Diet, and 
Its Relation to Renal Disease 


SURVEY OF OPHTHALMOLOGY 
















































Effect of Rice Diet on Retinopathy in 63 Patients with Diabetes 


: Known : 
“Patients, | ‘Age’ | Duration of | opscrvatin 
years years months 
Specific diabetic retinopathy 48 48 14 19 
(Without renal disease) (19) (53) (15) (19) 
(With renal disease) (29) (44) (14) (19) 
Nonspecific vascular retinopathy 20 53 5 33 
(Without renal disease) (13) (53) (5) (41) 
(With renal disease) (7) (54) (5) (18) 
No retinopathy 32 55 4 19 
(Without renal disease) (29) (54) (3) (19) 
(With renal disease) (3) (61) (11) (23) 
TABLE 2 














Period of Observation 
























Number of 
Patients Months, average 
| and range 

Specific diabetic retinopathy | 

Eyeground photographs available for comparison 44 19 (4-102) 

Progression of lesions 9 28 (4-102) 

Lesion improved in one eye, progressed in other 7 19 (4-102) 

No change 15 8 (4-48) 

Improved 13 25 (4-60) 
Nonspecific vascular retinopathy | 

Eyeground photographs available for comparison 19 33 (4-137) 

Progression of lesions 3 8 (5-13) 

No change 5 10 (4-21) 

Improved 11 52 (8-137) 



















The effect of the rice diet on diabetes mellitus with or without retinopathy 
has been explained as “‘due to a reversible inactivation of the pituitary and/or 
adrenal gland achieving in a conservative and unbloody way what has been 
tried by hypophysectomy and adrenalectomy” (Ruestow). In this connection 
the report of a case of improvement in diabetic retinopathy after pituitary 
necrosis might be interesting; it is one of the few instances in the literature in 
which severe diabetic retinopathy disappeared (Poulsen, Diabetes, 1953, 2: 72). 
Observations on the effect of proteins on blood sugar in two groups of rats, 
the first of which received a low protein diet and the second’a high protein 
diet, are also interesting along these lines. The rats receiving a low protein diet 
were found to be much more sensitive to insulin than were the rats receiving 
a high protein diet, and also their fasting blood sugar concentrations were 
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lower. This difference in the blood sugar concentrations disappeared when the 
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animals who were on a low protein diet were treated with ACTH. It was con- 
cluded from these results that prolonged low protein diet causes the pituitary 
to secrete less ACTH. 

No matter which single factor may cause the effects of the rice diet on diabetes 
mellitus and its vascular complications, the rice diet contains less sodium, 
protein and fat than any other diet for treating diabetes mellitus. The authors’ 
experience leads them to conclude that an attitude of resignation with regard 
to the prognosis in diabetes mellitus with vascular complications including 
diabetic retinopathy is no longer necessary. The course of the disease can be 
favorably changed by intensive treatment with the rice diet. 


Comment: These three papers are significant contributions to the present status of the 
diabetic retinopathy problem. 

As emphasized by Root et al., retinitis proliferans has a predilection for the young 
diabetic with diabetes of long duration. It appears more commonly in diabetics who give 
a history of poor control. This may result from lesser efforts at good control in these 
patients, or more probably, from diabetes which is more difficult to control. Retinitis 
proliferans is almost invariably associated with diabetic nephropathy of varying severity. 

The pathogenesis and mechanism of development of proliferative changes are poorly 
understood. From the clinical point of view, venous changes and vitreous hemorrhage 
often precede the proliferation. However, the vitreous hemorrhage may be small or may 
go unnoticed. Experimentally, proliferative changes can be induced by injections into 
the vitreous of blood or of saccharated iron oxide. Questions are raised as to the specificity 
of iron in the production of the experimental lesions as well as to whether this is an effect 
upon an enzyme system of cells or upon mucopolysaccharide supporting structures. 
Whether or not these experimental lesions are related pathogenically to retinitis pro- 
liferans, they do offer opportunities for attempting to alter, intensify, or prevent the 
damaging effect of iron by a variety of medical and surgical methods. The use of chelating 
agents deserves further exploration. 

The paper by Schneider and Myerson provides further evidence that tolbutamide 
does not prevent nor does it alter the progression of diabetic retinopathy. Such data have 
been accumulated in a number of clinics and are now well accepted. It is of some interest 
that diabetic retinopathy develops on tolbutamide therapy in spite of a very excellent 
control of the diabetes. It is also important to emphasize that diabetic retinopathy de- 
velops in such patients who have never been treated with insulin, since recent literature 
has suggested insulin as a possible causative agent in the increasing incidence of diabetic 
retinopathy. 

The paper by Kempner and associates on the use of a rice diet in diabetes has aroused 
considerable discussion and speculation. In the series reported 13 out of 44 patients were 
improved. It is important to emphasize that improvement of this sort may occur spon- 
taneously in any group of diabetics followed for a period of time. Studies of this sort must 
be run with adequate controls by “double-blind” techniques. This is particularly im- 
portant in disease processes like diabetic retinopathy, in which the natural history of the 
disease is one of exacerbations and remissions. Nevertheless, any report of improvement 
of diabetic retinopathy needs evaluation. It is hoped that several centers will make in- 
tensive efforts to study the effects of such low sodium, low fat and low protein diets on 
progression of diabetic retinopathy. In view of the difficulty in maintaining patients on 
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such rigid regimens, consideration might be given to recent reports that bananas and 
de-salted (by ion exchange) skimmed milk may be used as supplements without increasing 
the salt or fat content of the diet. Furthermore, in such therapeutic studies the effect of 
diet on endocrine function must be emphasized. In particular the evidence of decreases 
in anterior pituitary and adrenocortical functions on rice diets deserves evaluation. 

B. BECKER 





CORNEA 
CYSTINOSIS 
L. K. GARRON 


The Department of Ophthalmology and the Francis I. Proctor Foundation for 
Research in Ophthalmology, University of California School of Medicine, 
San Francisco, California 


Tr. Am. Acad. Ophth., 1959, 63: 99-108 


Cystinosis is a rare disorder of infants and children characterized by the 
widespread deposition of cystine crystals in many tissues of the body. Chiefly 
affected are the bone marrow, kidneys, liver, spleen, adrenal glands, lymph 
nodes, and eyes. The clinical manifestations of the disease are those of the Fanconi 
or Lignac-Fanconi syndrome, i.e., some or all of the following: dwarfism, renal 
rickets, acidosis, hypophosphatemia, nondiabetic glycosuria, and aminoaciduria. 
The only recorded exception is the single case reported by Cogan and his col- 
eagues, in which indisputable evidence of ocular cystinosis was found in an 
adult who showed no other signs of the Lignac-Fanconi syndrome. This is also 
Ithe only case of cystinosis known to have occurred in an adult. 

The disease is thought to be the result of inborn defects in kidney-tubule 
function which usually become evident before the child is 2 years old. Progressive 
kidney damage ensues and chronic glomerulonephritis and renal rickets develop. 
Eventually death occurs, usually before age 10, as a result of uremia or inter- 
current infection, to which children with cystinosis are highly susceptible. 

The ocular signs of cystinosis were first described by Biirki in 1941. He found 
clinical and microscopic evidence of cystine deposits in the conjunctiva and 
the cornea and histologic evidence of their presence in the episclera, sclera, 
and uveal tract. With powerful illumination or the slit-lamp, the ophthalmologist 
can recognize cystine deposits in the cornea and the conjunctiva; charac- 
teristically, they appear as myriads of fine refractile crystals in the anterior 
corneal stroma and in the superficial layers of the conjunctiva. Since the charac- 
teristic appearance and distribution of the crystals in the cornea is pathognomonic 
of cystinosis, the importance of a careful slit-lamp examination in all suspected 
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eases cannot be overemphasized. Moreover, the ocular findings may have great 
diagnostic value, because the presence of cystine deposits in the eye constitutes 
presumptive evidence of their presence elsewhere in the body. Photophobia in 
patients with cystinosis has been attributed to dystrophic changes in the 
corneal epithelium detectable with fluorescein—apparently a form of superficial 
punctate keratopathy. It is difficult to explain why there should be staining 
of the epithelium in these cases unless the deposit of crystals in the superficial 
stroma interferes with the metabolism of the epithelium. On the other hand, it 
seems that the diffuse distribution of cystine crystals in the cornea could, by 
effecting an irregular refraction of light, produce a glare or dazzle phenome- 
non and a photophobia comparable to that experienced by cataract patients. 

The author presents the ocular findings and autopsy report in a representative 
case of cystinosis characterized by dwarfism, renal rickets, and deposition of 
cystine in tissues. The patient, a white girl, was first observed clinically at the 
age of 28 months because of severe vomiting, polydipsia, and polyuria. Her 
, condition was diagnosed as diabetes insipidus and pitressin therapy was in- 
stituted. Four months later she was referred to a midwestern medical center 
for extensive study and for regulation of the pitressin treatment. Blood counts 
were normal except for slight anemia. The urine occasionally showed albumin 
and had a specific gravity of 1.002. The nonprotein nitrogen was slightly elevated. 
toentgenograms of the long bones were normal, as were intravenous and retro- 





e grade pyelograms. The pitressin injections were continued until the child was 
y 3 years and 6 months old and were then stopped. The polyuria and polydipsia 
h were still present, though milder in degree. 

Four years and four months later, the patient was admitted to the Pediatric 


Service of the University of California Hospital for evaluation of her history 
of diabetes insipidus. Five days before, she had become ill with an upper respir- 


- atory infection; her temperature was 101 F. and she had persistent vomiting 
n and was dehydrated. On the basis of an ophthalmologic examination and the 
0 laboratory findings, she was given a diagnosis of cystinosis and chronic uremia. 

For a time, she seemed to progress reasonably well on a regimen of vitamins, 
le Amphojel, mol iron, and sodium citrate, but eventually her condition deteri- 
e 


orated and on her third admission to the hospital, where she presented every 
D. clinical indication of uremic pneumonitis, anemia, and cardiac failure, she died. 





r- Histologic studies established the presence of cystine crystals in the liver, 
kidneys, bone marrow, spleen, adrenal glands, and lymph nodes. Microscopic 

d examination of the right eye also revealed cystine deposits in the conjunctiva, 

id sclera, episclera, ciliary body, choroid, and extraocular muscles. 

4, 

st Comment: The ophthalmologist, by virtue of his excellent instrumentation and the 

e unique accessibility of the eye for intensive study, is a valuable consultant to the pedi- 

= atrician and internist. The biomicroscope is a most important tool to exhibit ocular 

. aberration associated with many of the rare constitutional diseases. The birefringent 

ie crystals are easily identified with this instrument, although they can also be detected 


j with a +20.00 sphere and pocket light once the physician is familiar with the changes. 
. Cystinosis, as pointed out by the author, most commonly accompanies the Lignac- 
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de’Toni-Fanconi-Debre syndrome. Polydipsia, polyuria, dehydration, acidosis, dwarfism, 
inanition, rickets, and osteoporosis are common prominent findings. The crystals, usually 
interstitial, may also accumulate in large phagocytic reticulo-endothelial cells. They occur 
in the conjunctiva, cornea, liver, spleen, kidneys, lymph nodes and bone marrow. 

The disease, cystinosis, is transmitted in an autosomal recessive inheritance pattern, 
It is interesting to note that rarely adults may show cystinosis without other accompany. 
ing disease. 

Cystinosis is not genetically related to cystinuria. 

Haro F. Fatts 


OCULAR SIGNS IN GARGOYLISM 


Cuou Y1-CHE 
Department of Ophthalmology, Hopei Medical College, Shihchiachuang, China 
Chinese M. J., 1959, 78: 130-133 


Gargoylism is a rare disease, and as far as is known only 5 cases have been 
reported in China. The case here reported had ocular symptoms of corneal 
opacity. A review of the literature indicates that about 61 per cent of gargoylism 
cases had corneal opacity, 107 out of a total of 186 cases reported, with the 
condition of the cornea not mentioned in another 10 cases. 

The cloudiness of the cornea usually starts before the age of 3 years bilaterally 
and simultaneously. The opacity, composed of fine yellow-grey colored, granular 
deposits, is located in the deeper layers of the corneal stroma. Later the opacity 
becomes diffuse involving all the layers except the epithelium and endothelium. 
There is no vascularization nor inflammation. Because of the cloudiness of the 

The skull is large and the orbits wide. These are probably due to malformation 
of the sphenoid. The eyeballs and corneas are slightly larger than normal and 
show slight exophthalmos. Some authors have reported concomitant convergent 
strabismus. The main changes of the cornea are confined to the region of Bow- 
man’s membrane and to the corneal corpuscles. Beneath Bowman’s membrane 
there are numerous large, polygonal and round cell infiltrations, causing thinning 
and rupturing of the membrane. The corneal corpuscles of the stroma are swollen 
and show numerous fine granules in their cytoplasm. 

Roentgenographic examination and corneal opacity are of help in the diagnosis 
of gargoylism. 


Comments: Mutant genes are not respectful of race. Gargolyism has appeared in most 
races and climes. 

Awareness of the role of the gene in production of ocular pathology and knowledge of 
the ocular signs and symptoms of constitutional disease together with the excellent 
instrumentation of the ophthalmologist places this physician in an excellent diagnostic 
position. The ophthalmologist is an important consultant in the vast majority of heredi- 
tary constitutional entities. The interstitial, fine dot clouding of the cornea seen with the 
biomicroscope appears in the recessive form of the disease. 
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The consensus of present opinion is that gargoylism (Hurler’s syndrome) is a disorder 
of mucopolysaccharide metabolism. Chondroitin sulfate B and Heparitin sulfate are 
excreted in the urine of these individuals and this finding may be of diagnostic aid. 

A sex-linked recessive variety, less severe in expression, is recognized. The corneae are 
usually clear but a high incidence of deafness is associated with the latter entity. 

Haro F. Fats 





LIDS 
TREATMENT OF RECURRENT STYES 


P. W. Monckton CopEMAN 
Eye Department, St. Thomas’s Hospital, London, England 
Lancet, 1958, 2: 728-729 


It was discovered that patients with recurrent styes are nasal carriers of 
staphylococci and seem to be more susceptible to the staphylococcus than 
others. In a group of 36 patients examined, from 34 (94 per cent) Staphylococcus 
aureus was isolated on one or more occasions. An antibacterial ointment was 
used to suppress the staphylococci in the anterior nares. In a control series 
the inert base of the ointment alone was used. The antibacterial ointment 
used was a neomycin-gramicidin mixture, Graneodin. Both these antibiotics 
are effective against the staphylococcus. In each patient the clearance of the 
nose was accompanied by the cessation of styes. 

Some patients were found to be predominantly carriers of staphylococci on 
the margins of the eyelids. This state was not convincingly influenced by the 
nasal treatment alone. Although treatment of the nares alone is generally 
sufficient, it is logical to treat the stye itself also to avoid transference of infec- 
tion. The most satisfactory treatment for recurrent styes involves simultaneous 
application of “nonsystemic” antibiotics to both eyelids and to the anterior 
nares. This should be done four times a day for 10 days, followed at 2-week 
intervals by courses of 7 days’ treatment. This is frequent enough to avoid 
recolonization of the nares. The same neomycin-bacitracin mixture is used for 
the eyes and the nose. As much as is practicable of the patient’s clothing and 
bedding should be cleaned, to reduce environmental recontamination. This 
regime can be expected to break the run of styes. 

The figure of 94 per cent of patients found to carry S. aureus in the anterior 
hares compares with a nasal-carrier rate of 44 per cent with S. aureus in patients 
with the sporadic stye; a proportion similar to the latter figure is found in the 
general population. 


Comment: Recurrent styes are occasionally difficult to control. There are a number of 
them that will respond to systemic desensitization with staphylococcic toxins. The author’s 
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suggestion that the nares as well as the lids be freed of the offending organism would 
appear to have merit. Most of the recurrent styes that are encountered occur in children, 
The nasal carrier rate of staphylococci is highest in infancy, dropping off as one becomes 
a mature adult. The carrier rate found in the patients reported by Dr. Copeman is higher 
than that encountered in children and is probably of significance as shown by others, 
Attempts to control superficial staphylococcal infection by the suppression of organisms 
in the anterior areas have been made by many workers with various agents for many 
years but little mention has been made of it in ophthalmologic therapy. The author has 
pointed out that there are disadvantages to the local application of antibiotics such as 
the possibility that the individual may become sensitized and that resistant strains may 
be encouraged. Nevertheless their results would suggest definite advantages to the patient 
with recurrent styes in treating his eyelids and the anterior nares simultaneously. It 
might be advisable to reserve this form of therapy for those cases which definitely have 
established a recurrent pattern and not use it for the initial attack or sporadic ones that 
occur at infrequent intervals. 
Invinc H. Leopoip 


RECURRENT ANGIOSPASTIC PERIODIC EDEMA OF THE LID IN 
CHILDREN 


J. PasrAS 
Ophthalmological Clinic of the Komensky-University, KoSice, Czechoslovakia 
Ophthalmologica, 1959, 137: 35-44 


A series of 15 cases observed by the author over a period of the last 19 years 
is described. These cases consisted of children of both sexes, 10 boys and 5 
girls, with periodic, and always one-sided attacks of lid edema (with the excep- 
tion of a single case where both lids were swollen). This disease attacks the 
children in perfect health. In many of the cases the attack is accompanied by 
discomfort and pain of varying intensity, in 4 cases also by sickness and vomit- 
ing. Eosinophilia varies between 6 to 28 per cent. The feces contained ascaris 
lumbricoides in 2 cases and Trichocephalus dispar in four cases. 

The swelling of the lids increases for about 8 to 12 hours, rarely 4 or 24 hours; 
this condition lasts for 2 to 3, occasionally 7 to 14 days and does not always 
return to normal. During the period of recurrences a slight lid edema and ptosis 
are noticeable, the palpebral fissure is accordingly narrowed. The bulbar con- 
junctiva is chemotic, especially in its temporal half. After 3 to 4 and occasionally 
after more days of apparent rest the attack recurs, and attacks of this type 
occur in 7- to 14-day intervals. Approximately 4 to 9, occasionally 2 to 18 such 
attacks occur during the period of recidivation. The interval between periods 
of recurrence is 3 to 5, occasionally 1 to 7 months. The recurrences of some 
angioneurotic attacks of lid edema are more violent. The general manifesta- 
tions are more marked, discomfort and pains increase in intensity. Central 
vomiting occurs in some instances. 
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Lid edema may also occur after the end of regular attacks, with slight local 
manifestations such as slight swelling of the upper lid only, lasting 14 to 1 
hour, repeated at irregular and increasing intervals until they stop completely. 
After the end of the recurrent attacks of edema, a slight edema of the upper lid 
and moderate ptosis remained in 11 of the cases; these symptoms disappeared 
only after 1 to 9 years. In a few cases, a long-lasting tendency for attacks of 
migraine continued for several years. The migraine occurs on the side of the 
disease, with headaches of varying intensity and vomiting. The attacks last 
from 2 to 3 hours up to 2 days, in 3-week intervals or irregularly, and have been 
found to continue for 8 years. 

Although in every case the feces were not examined for parasites, the author 
is of the opinion that this complaint is an allergically conditioned reaction to a 
worm infestation. Symptomatic therapy as well as antiallergic methods were 
unsuccessful; but in Ascaris lumbricoides the edema of the lids disappeared when 
anthelmintics were administered. 

Recurrent angiospastic periodic edema of the lids is definitely a children’s 
disease. It usually occurs between the 6th and 7th year, rarely before the 2nd or 
after the 7th year. While it appears in both sexes, it is found more frequently in 
boys, in a proportion of 10:5. It always appears in the fall or winter, in healthy 
children with no eye troubles, and is more frequent in the right eye. Sometimes 
the diet, especially sour food such as pickles, may be a precipitating circumstance. 
The cases of the present series come from families where hygienic conditions 
were at least good and acceptable. 


Comment: The author’s evidence that the etiology of the peculiar lid edema he describes 
is worm infestation is very tenuous consisting of finding an eosinophilia in 10 out of 15 
reported cases and in finding intestinal infestation in 5 of these. Indeed, the evidence is so 
scanty as to cast doubt on the validity of the author’s thesis. 
DANIEL SNYDACKER 





MUSCLES 
THE EXTRAOCULAR MUSCLES IN SYSTEMIC DISEASES 


F. B. WatsH AND J. E. EIsENLOHR 


Wilmer Institute of the Johns Hopkins University and Hospital, Baltimore, 
Maryland 


Manitoba M. Rev., 1959, 39: 157-173 
This paper is a review of published material pertaining to the study of muscles, 


particularly the extraocular muscles, in systemic diseases. This material falls 
into two categories: (1) where the involvement of the extraocular and other 
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striated muscles may be considered as primary, and (2) where the muscle in- 
volvement is secondary or is associated with involvement of other tissues. A 
majority of the affections described in this paper belong to the last named 
group. 


INFLAMMATIONS 


1. Gas gangrene is regularly characterized by muscle involvement. Although 
healthy muscle is resistant to infection by Clostridium welchii, damaged muscle 
is particularly susceptible. 

2. Tuberculosis. Excepting for accidental inoculations into muscles, tuber- 
culosis never accounts for primary muscle involvement. The resistance of muscles 
to that infection may be due to the high content of lactic acid muscles. 

3. Leptospirosis produces intense injection of the conjunctivae and pain on 
movement of the eyes. It seems probable that hemorrhages into the muscles 
may be responsible for the pain. 

4. Sarcoidosis and uveoparotid fever unquestionably are one and the same 
disease. The extraocular muscles may exhibit neural atrophy when the nerve is 
destroyed, and a localized granulomatous nodule within the muscle when it 
is the site of involvement. 

5. Pseudotumor of the orbit and orbital myositis may well be a local manifesta- 
tion of generalized disease. It has been found that all the extraocular muscles 
might be affected, but usually those situated inferiorly were principally involved: 
the inferior rectus and the inferior oblique. The muscles were greatly increased 
in size, and were pale, smooth and friable. The central portion of the muscles 
showed the principal changes. Microscopically there was fibrosis, degeneration 
and collections of lymphocytes. Such changes are also observed in the muscles 
of patients suffering from malignant exophthalmos associated with thyroid 
nvolvement. 


PARASITIC INVOLVEMENT OF THE EXTRAOCULAR MUSCLES 


It has been estimated that each year, in the United States alone, 16,000 
people develop symptoms of trichiniasis, and of those 5 per cent die. Usually 
the eye signs are predominant in this parasitic invasion: chemosis of the bulbar 
iconjunctivae with a lemon-yellow appearance. Edema of the eyelids may be 
extreme and it often extends to the face. Ophthalmoplegia is present. Optic 
neuritis, retinal hemorrhages and exudates have been observed. 


METABOLIC DISEASES AND THE EXTRAOCULAR MUSCLES 


1. Increased size of the ocular muscles is observed in progressive (malignant) 
exophthalmos. Fibrosis is present in variable proportions. Seemingly, it is a 
replacement process, therefore a single section may not reveal it. 

2. Generally speaking when the muscles are normal or smaller than normal 
in the presence of exophthalmos the case falls into the category of thyrotoxic 
disease. Some interesting changes in the muscles of thyrotoxic patients are 4 
lipomatosis with rows of fat cells infiltrating between the muscle bundles and 
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at times between individual fibers, an increased fat content of other orbital 
tissues, atrophy of muscle fibers accounting for a decreased over-all diameter, 
and formation of granular clumps resembling giant cells within the muscles. 

3. Ophthalmoplegia is present in thyroid disease on the basis of changes in 
the muscles, rather than as a result of nerve palsies. Persistence of some degree 
of ophthalmoplegia with thyroid disease properly treated is readily understood 
on the basis of fibrosis within the muscles. 

4. According to the authors’ experience, the extraocular muscles are not 
affected either in cretins or in individuals with acquired hypothyroidism. Some 
individuals have been known to develop myotonia after thyroidectomy followed 
by thyroid insufficiency. 


DISEASES SEEMINGLY DEPENDENT UPON CHANGES AT THE MYONEURAL JUNCTIONS 


1. Myasthenia gravis, in many instances, produces only minimal changes in 
the extraocular muscles. Prostigmin and Tensilon are valuable in the diagnosis 
and treatment of this disease, quinine is harmful and may excite an exacerbation 
of myasthenia gravis. Curare is occasionally used in diagnosis in doubtful cases 
by increasing the muscle deficiency which then can be controlled with Prostigmin. 
The diagnosis may be missed for a time when it is thought that hemorrhage in 
or tumor of the brain stem exists. 

2. Local tetanus can be explained on the basis of direct involvement of nerves, 
but the generalized disease is dependent upon a toxin circulating in the blood. 
Seemingly, this toxin affects the myoneural junctions, hence the constant spasm 
of the face. Facial palsy in such cases probably is nearly always a misdiagnosis. 
As regards the eyes, ophthalmoplegia could be similarly explained. 

3. Botulism is another disease in which, in all probability, the palsies are 
explained on the basis of toxins influencing the muscles at the myoneural junc- 
tions. Involvements of the ocular muscles are the first evidence of that disease. 
There is ptosis, diplopia, limitation of movements, nystagmus and some degree 
of internal opthalmoplegia. 

4. Many degenerative diseases which may produce changes in the muscles 
are not considered here, since their influences are at a higher level than the 
myoneural junctions. Some such conditions are polyneuritis, diphtheritic 
paralysis, amyotrophic lateral sclerosis and disseminated sclerosis. The fol- 
lowing degenerative diseases are included as depending upon changes at the 
myoneural junctions: 

a. Myotonic dystrophy is an heredofamilial disease which is more severe 
than myotonia congenita. The ocular signs are ptosis and cataracts. Myotonia 
in this affection is said to affect the pupil but the authors have not seen this. 

b. Progressive dystrophic ophthalmoplegia has been thought until recently 
to result from a selective degeneration of the nuclei of the nerves supplying 
the extraocular muscles. Such cases have been described as “progressive nuclear 
ophthalmoplegia.” Sparing the pupil is invariably a feature. It has been sug- 
gested that nuclear involvement does not explain the syndrome of external 
opthalmoplegia which is familial. This affection has been called “progressive 
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dystrophic opthalmoplegia.”” Autopsies .of such cases have revealed only a few 
changes in the nuclei, not more than would be anticipated as secondary to 
failure of the muscles to function. 

c. It is customary to consider amyloidosis as primary or secondary. In the 
secondary form involvements of the peripheral nerves and muscles are rare, 
but such are common in the primary form. 


THE COLLAGEN DISEASES AND THE EXTRAOCULAR MUSCLES 


Diseases which are characterized by collagen degeneration in connective tissue 
include dermatomyositis periarteritis nodosa, erythema multiforme, rheumatoid 
arthritis and scleromalacia perforans. Although each of these affections may be 
associated with ocular signs, only dermatomyositis will be described here. Diag- 
nosis of dermatomyositis may be difficult. The reddening of the skin may suggest 
erysipelas. In cases in which the skin of the brow is thickened and white the 
appearance is described as “marble brow.” Because of the eosinophilia in some 
cases with reddening about the eye trichiniasis is suspected; furthermore both in 
trichiniasis and dermatomyositis, x-rays may show calcareous deposit in the 
muscles late in the course of the disease. Dermatomyositis in producing difficulty 
in swallowing may be confused with myasthenia gravis because in both diseases 
regurgitation through the nose is described. In addition to oculomotor palsies, 
other ocular signs are conjunctivitis, iritis and a retinitis indistinguishable from 
that seen in some cases of lupus erythematosus. 

This paper does not lend itself to summarization, but these generalizations can 
be made. Dissimilar diseases may produce similar changes in the muscle. The 
frequent lack of specific diagnostic features in muscle biopsies render histologic 
interpretation a difficult problem. The principal involvement in muscle disease is 
either at the nerve nucleus, in the nerve, at the myoneural junction or within the 
muscle. 





THERAPEUTICS 


PROPHYLAXIS OF RHEUMATIC FEVER AND RHEUMATIC HEART 
DISEASE 
JosEPH M. MILLER 
Boston, Massachusetts 


New England J. Med., 1959, 260: 220-230 


Practically all initial attacks and subsequent recurrences of rheumatic fever 
are now known to be precipitated by antecedent infection with Group A hemo- 
lytic streptococci. In addition, host factors are also important, since acute rheu- 
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matic fever actually develops in only from 2 to 5 per cent of those exposed to 
untreated streptococcal infections. Since there is no way of determining before- 
hand which children infected with streptococci will subsequently have rheumatic 
fever, accurate diagnosis and prompt treatment of all streptococcal infections 
are essential for prophylaxis. Another important element in the problem of 
prevention is the fact that rheumatic fever may be produced by a wide variety 
of serologic types of Group A streptococci. Persons who have experienced one 
attack of rheumatic fever are particularly liable to a recurrence of the rheumatic 
process. Consequently, the prevention of streptococcal reinfection in such persons 
is quite as important as the prevention of first attacks of rheumatic fever. Ac- 
cording to statistics collected before effective antimicrobial drugs were available, 
rheumatic recurrences might be expected to follow streptococcal infections in 
from 20 to 50 per cent of cases. Among these susceptible patients, therefore, some 
form of prophylaxis to prevent the onset of streptococcal infection appears to 
offer greater protection against rheumatic recurrence than prompt treatment of 
an already established streptococcal illness. 

The recognition of streptococcal infection in children by overt clinical symp- 
toms alone will not result in satisfactory rheumatic-fever prevention, because 
almost half of all streptococcal disease is of the asymptomatic variety. Conse- 
quently, careful investigation of all respiratory disease with the aid of bacterio- 
logic laboratory methods is required for an effective program of prevention. 
Treatment of streptococcal infection by adequate chemotherapy will aid in the 
prevention of first attacks of rheumatic fever, but the prevention of recurrences 
requires continuous chemoprophylaxis. In addition to the complete eradication 
of streptococci from the pharyngeal tissues, the prophylaxis of streptococcal 
infections should be designed to inhibit streptococcal antibody formation because 
the available evidence suggests that patients in whom elevations of antistrepto- 
lysin-O titer develop are more apt tohave manifestations of rheumatic fever after 
streptococcal infection. 

Sulfonamide drugs are unsatisfactory for the treatment of streptococcal 
infection, but the prophylaxis of streptococcal infection in rheumatic-fever 
susceptible persons can be achieved efficiently by means of continuous adminis- 
tration of sulfadiazine and related compounds. 

The complete lack of resistance of all strains of group A streptococci to peni- 
cillin makes it the drug of choice in the treatment and prevention of infection 
by these organisms. Effective eradication of streptococci and inhibition of anti- 
body response can be achieved with either intramuscular or oral administration 
of penicillin whenever the treatment is instituted early and is adequate to 
maintain suitable penicillin blood levels for at least 10 days. In the prophylaxis 
of streptococcal infection, penicillin may be given either orally or in the long 
acting intramuscular form, which allows slow, continuous release of the drug. 
The oral method of prophylaxis is practically free from side effects or toxic re- 
actions but is dependent on the patient’s continuous cooperation in taking the 
pills. The repository form of penicillin, given once at regular 4-week intervals, 
does not require the cooperation if the patient, but this form of penicillin is 
associated with a higher prevalence of hypersensitivity reactions and is often 
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productive of pain at the site of the injection. The results generally obtained 
with intramuscular injections of long-acting penicillin are usually more effective 
in the prevention of streptococcal disease than those obtained with preparations 
given by mouth. The ultimate decision about which method should be used in a 
particular case must be made by the physician and the patient after due evalu- 
ation of all the circumstances. Whichever route of administration is chosen, 
however, the data that have been accumulated show that significant protection 
is provided by penicillin prophylaxis applied to rheumatic children living in a 
normal family environment. 

Although the usefulness of continuous penicillin for the prevention of rheu- 
matic-fever recurrences has been firmly established, the duration of the period 
for which prophylaxis should be maintained is less clearly defined. The risk of 
acquiring a streptococcal infection is always present, and the possibility of 
rheumatic-fever recurrence must certainly continue throughout life, but the 
practical aspects of taking penicillin indefinitely must also be examined before 
life-time prophylaxis is recommended to the patient. A child whose first attack 
of rheumatic fever has followed a streptococcal infection obviously possesses a 
particular hypersusceptibility to the streptococcus. Although this hyperreactivity 
can easily be repeated in such children after any future challenge by the strepto- 
coccal antigen, the results of three separate studies have shown that the number 
of recurrences diminishes with succeeding years after the original attack. Thus, 
although the duration of chemoprophylaxis required by an effective program of 
rheumatic-fever prevention depends to some extent on the individual circum- 
stances, it may be said that patients with residual valvular heart disease who 
have a high exposure to streptococcal disease should maintain prophylaxis in- 
definitely. Lesser degrees of exposure among persons with long rheumatic-free 
intervals may warrant greater flexibility in long-range prophylaxis. Finally, it 
may be noted that the experience of those intimately connected with large-scale 
prophylaxis programs shows that recurrences of rheumatic fever can be effec- 
tively reduced with minimal danger of change in bacterial flora. It becomes ap- 
parent, therefore, that a reduction in the prevalence of rheumatic heart disease 
depends in the end on a clear understanding and thorough implementation of 
measures designed to reduce the incidence of disease due to group A streptococci, 
especially in patients with a past history of rheumatic fever. 


Comment: It is possible that a form of uveitis can be due to streptococci. Although all 
the evidence is not in on this score, it is something which must be given serious consider- 
ation. If so, we, as ophthalmologists, should benefit from the experience gained in the 
prophylaxis in rheumatic fever and rheumatic heart disease which has been fairly well 
established as a disease in which all initial attacks and subsequent recurrences are pre- 
cipitated by antecedent infection with group A hemolytic streptococci. 

Irvine H. LEopoLp 
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CLINICAL PRACTICE 
DRUGS, DOCTORS AND DIRECTIVES 


ALBERT H. Houuanp, JR. 


Food and Drug Administration, United States Department of Health, Education, 
and Welfare, Washington, D. C. 


J. Am. Geriatrics Soc., 1959, 7: 148-152 


The therapeutic successes of modern-day medicine are directly related to 
three factors: (1) the education and training of physicians, (2) the conduct of 
research and (3) the availability of good drugs. It is apparent that each of these 
elements is, in turn, interrelated to the others. 

Perhaps the physician’s most precious professional possession is his licensed 
prerogative to do whatever he considers necessary in the best interest of his 
patient. This is his responsibility. We physicians, as a group, have not exercised 
the zealous custody of these privileges which they or the public health command. 
Medical licensure is a state function and is not controlled by federal statute. 
State boards of medical licensure, however, often lack the authority or effective 
means of coping with the mispractice and the malpractice of medicine. In a 
number of states small, but politically powerful pressure groups have been 
able to establish for themselves legal privileges to engage in the healing arts. 
In addition, unnumbered thousands are engaged in all manner and means of 
illegal practice of the healting arts, the quacks, the charlatans, the food faddists 
and demons of deceptive devices cleverly appearing as tradesmen in tranquillity. 
In reality they are purveyors of pain and poverty, postponement and post 
mortems. 

The doctor of medicine must assume a more aggressive role, individually and 
through organized medicine, if he is to protect adequately his own professional 
prerogatives and fullfil his professional responsibilities as a citizen of his own 
state. Present day events make it clear that physicians can no longer afford to 
ignore or leave to others the problems of legal licensure and illegal practice. 
Millions and millions of dollars each year are wasted on unorthodox and un- 
proved treatment, not to mention the tragic price in human suffering and death. 

The Food and Drug Administration of the United States Department of 
Health, Education, and Welfare administers the Federal Food, Drug, and 
Cosmetic Act. This law requires, among other things, that a drug which moves 
from one state to another have the purity and strength claimed for it, and that 
it be labeled truthfully and properly. However, the bulk of medical quackery is 
not subject in any manner to the provisions of the Pure Food and Drug Law. 

During the last two years the Food and Drug Administration has had to face 
the unpleasant task of prosecuting licensed physicians for indulging in the illegal 
sale of drugs. It is the doctor’s prerogative to dispense drugs directly to his 
patients for therapeutic purposes. But a few doctors have resorted to the large- 
scale sale of prescription-legend drugs (usually the barbiturates or amphetamines) 
in the absence of any bona fide doctor-patient relationship. The Federal courts 
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to date have returned convictions in several cases that have been litigated. For 
example, a physician in Kansas City sold 18,000 secobarbital capsules within 3 
months in addition to other drugs, without as much as asking the purchaser’s 
name. He would sell you as many as you asked for just as long as you had the 
money. While the Federal Food, Drug and Cosmetic Act does not control the 
practice of medicine, an individual engaged in the illegal sale of drugs is subject 
to all the provisions of the law, be he a pharmacist, physician or layman. 

The “new drug” procedure was enacted by Congress as a measure for protec- 
tion to the consumer; it also affords considerable protection and security to the 
physician. In essence, it means that he can rely on the safety of the drug when 
used as directed, with appropriate attention to the cautions and contraindications 
as stated in the labeling. Each important new drug must have an official brochure 
as part of its labeling. It would be hard to overemphasize the importance of 
official drug brochures. In recent times they have been the basis for large mal- 
practice suit awards. The doctor must give careful consideration to the experi- 
ence of his colleagues as reflected by the information in the official brochure and 
then proceed to accumulate and extend his own experience with the drug. 

The Food and Drug Administration publishes all of its official proposals and 
regulations in a Government publication, the Federal Register. While it might 
be dull as regular reading for the practicing physician, some of the leading 
medical journals could reproduce or abstract pertinent statements in a Federal 
Register column. Food and Drug Administration reprints of many drug notices 
are also available as a free mailing list service. 


Comment: There is no doubt that in this day of many powerful, therapeutic drugs which 
appear to arrive new on the horizon with each passing day, week and month, it is essential 
that the doctor do everything in his power to keep up to date in order to reduce, if not 
avoid entirely, iatrogenic diseases. 

Irvine H. LEoProip 


INVESTIGATIONS ON THE CONCENTRATION OF DIFFERENT 
ACHROMYCINES IN THE AQUEOUS HUMOR AND 
VITREOUS HUMOR OF THE RABBIT EYE 


GrEOoRG ZEHETBAUER AND HEINZ FLAMM 
Second Eye Clinic and Hygiene Institute of the University of Vienna 
Ophthalmologica, 1959, 137: 108-112 


In 1956 Saubermann reported at length on the concentration of various anti- 
biotics in the aqueous and vitreous humors of human eyes after local and general 
application of these antibiotics. 

In several still unpublished investigations, Katz, Knight, Lepper, Spink and 








CLINICAL PRACTICE 645 


Hamburger showed that tetracycline mixed with sodium metaphosphate evoked 
a higher and longer continuing level in the blood than tetracycline-hydrochlo- 
ride does. The present study was undertaken to find out if higher concentrations 
of these preparations could be obtained also in the aqueous and vitreous humors. 
While these studies were in progress the Lederle Laboratories made available a 
new preparation which contained tetracycline-hydrochloride and citric acid. 
Welch and his co-workers found that oral administration of this preparation 
did not give essentially higher blood levels than were obtained with the meta- 
phosphate buffered tetracycline. The present authors tried this mixture also. 

Rabbits averaging 1.5 kg. in weight were used in the experiments. An aqueous 
suspension of the contents of two capsules of the various preparations were 
given by means of a stomach probe to several series of animals who had not been 
fed for 24 hours. The capsules given the first series each contained 250 mg. of 
tetracycline hydrochloride; those given the second series contained an amount 
of tetracycline base equivalent to 250 mg. of tetracycline hydrochloride and 
380 mg. of sodium metaphosphate. The animals of the third series received 500 
mg. of tetracycline hydrochloride and 250 mg. of citric acid. Aqueous and 
vitreous humor was obtained from the left eye by puncture 3 hours after ad- 
ministration of the antibiotics, and from the right eye 3 hours later. 

Preliminary experiments for the determination of amounts of Achromycin 
in these humors had shown that the diffusion method was not reliable. Therefore 
the suspension method had to be used in spite of the difficulties encountered in 
setting up dilution series with such small amounts of fluid. The greatest dilution 
of the experimental material which would inhibit the growth of Bacillus cereus 
was determined by this method. The actual tetracycline content of the fluids 
was determined by comparison with a dilution series of the Achromycin stand- 
ard. 

The Achromycin values in the aqueous humors of the nine animals of the first 
series (given tetracycline hydrochloride only) were, on the average 0.028 ug. 
per ml. (range 0.0125-0.5) after 3 hours and remained at this level at 6 hours. 

In the 10 animals of the second series (tetracycline base buffered with sodium 
metaphosphate) these values were about doubled: average 0.051 ug. per ml. 
(range 0.0125-0.1) after 3 hours and 0.09 ug. per ml. at 6 hours. 

The aqueous humor of the rabbits who were fed citric acid plus the tetra- 
cycline-hydrochloride contained 0.066 yg. per ml. (range 0.025-0.2) after 3 
hours. After 6 hours the average value has decreased somewhat (to 0.058) but 
was still higher than in the other two series. 

The same concentration of 0.025 yg. per ml. was found for all three prepara- 
tions in the vitreous body after 3 hours. In the tetracycline-hydrochloride 
series the values fell to an average of 0.0165 after 6 hours, whereas in the other 
two series it increased to 0.045 (buffered tetracycline) and 0.055 (citric acid 
added). 

The concentrations of active Achromycin in the blood were, after 3 hours, 
0.2, 0.34, and 0.8 for the first, second and third series of rabbits, respectively ; 
after 6 hours these average values were 0.13, 0.325 and 0.025. 
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Comment: In the literature there are considerable data which suggest that the buffered 
tetracycline products are superior to the older tetracyclines. Various buffering agents 
have been used. Metaphosphate is found in Panmycin-KM, an Upjohn preparation; 
citric acid is found in Achromycin-V, or a Lederle preparation glucosamine in 
cosa-Tetracyn, a product of Pfizer; and a tetracycline phosphate complex in Tetrex, a 
Bristol product. However, the evidence that these agents cause a significant increase in 
antibiotic blood levels has not been convincing, for there are many conflicting results in 
the literature. It has been stated by Finland in the Antibiotic Medicine and Clinical 
Therapy Journal, June 1958, and by May in Pediatrics, September 1958, that some of the 
apparent elevations of the blood level after the oral administration of these compounds 
was due to the elimination of something in the previous preparation which retarded de- 
velopment of a significant blood level. There is some question whether the higher blood 
levels are statistically accurate so that these studies of penetration into the eye 
by Zehetbauer and Flamm are particularly interesting. They appear to demonstrate an 
increased blood level and increased penetration into the eye. This would be of practical 
value in ophthalmology and would certainly favor the use of the buffered preparations of 
the tetracyclines for ocular purposes. However, it would be worth while to have these 
studies extended and repeated by the same and other groups to establish this as of real 
value in ophthalmology. 

Irvine H. Leopoip 


PYRETOTHERAPY IN OPHTHALMOLOGY 


(OBSERVATIONS IN 60 Cases TREATED WITH PYREXAL) 


A. H. Au Saapr anp C. Sruccui 
Ophthalmologic Clinic of the University, Lausanne, Switzerland 
Ophthalmologica, 1959, 137: 51-61 


Nonspecific treatment and especially pyretotherapy in ophthalmology have 
been studied with much interest by physicians since some time. Until the last 
few years physical and chemical procedures were tried, injection of foreign 
proteins, microbial germs or colloidal suspensions. The former led to gradual 
sensitization of the organism, the latter were not free from toxicity and their 
secondary effect was hard to control. 

Artificially produced hyperthermia due to bacterial pyrogens is accompanied 
by numerous biologic reactions of the system; some of those have been the 
subject of intensive studies. The following reactions deserve the close attention 
of the ophthalmologist: 

1. Activation of fibrinolysis in the blood and in the aqueous humor. This 
action has been identified and measured by means of Hartert’s thrombelasto- 
graph and verified by animal experiments. 

2. Activation of the hypophyso-suprarenal system. 
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3. Increased nonspecific resistance by stimulation of the properdine (y- 
globulin) system. 

4. Mobilization of the defense against infection (leukocytosis and increased 
phagocytic activity of the granulocytes). 

A lipopolysaccharide in purified state, prepared by Wander Laboratories 
(Bern, Switzerland), Pyrexal, offers many advantages. It is free from foreign 
proteins, easy to handle and provokes hardly any undesirable side effects. 

A series of 60 patients was treated with Pyrexal at the Ophthalmological 
Hospital of Lausanne from November 1956 to November 1957. This group 
included 21 cases of keratitis, 19 cases of uveitis, 9 traumatic cataracts and 
various hemorrhagic and vascular affections. 

Pyrexal is administered intravenously. The authors found an initial dose 
of 0.1 wg. (0.2 cc.) adequate; it gives good febrile response and causes no 
undue strain to the general resistance of the patient. The injections were in- 
creased by 0.2 cc. on an average, given every other day. The thermic elevation 
reached its maximum about 114 hours after injection; sometimes it was ac- 
companied by chills, perspiration, nausea, headache, itching and rarely by 
vomiting. These secondary effects were easily taken care of by analgesics and 
antihistaminies. In practice it was considered unnecessary to continue treat- 
ment when there was no noticeable success after 6 injections. In favorable 
cases a total of 10 to 12 injections was not surpassed; this avoided undue strain 
on the patient’s resistance. The importance of additional medication in these 
ocular affections should not be under-rated. Local antibiotics, cortisone and 
mydriatics can be successfully combined with pyretotherapy. 

A similar number of cases was treated simultaneously by conservative 
methods for control. 

Results of Pyrexal treatment in keratitis were favorable in 12 out of 21 cases; 
recovery was complete after 2 weeks. The only case of scleritis under treat- 
ment responded by an aggravation of symptoms, but was improved by corti- 
sone. Uveitis reacted favorably as a whole, with better success in the patients 
where the disease was a recent one. In the cases with crystalline masses in the 
anterior chamber after traumatic cataract the authors were under the impres- 
sion that the resorption of the crystalline masses was accelerated. Six of the 
seven cases of hemorrhage in the anterior chamber responded very favorably. 

Contraindications. Some reservations as to the use of Pyrexal should be made 
in the case of elderly patients. In such cases, antipyretics and cardiorespiratory 
analeptics should be combined with Pyrexal. Pyretotherapy is not indicated in 
cases of cardiac insufficiency as well as in hepatic, pulmonary or renal insuffi- 
ciency. 

Chronic alcoholics should not be exposed to this therapy; if reactions occur, 
they can be checked by injection of antihistaminics and calcium, and by anal- 
gesics. Ulcers of the digestive canal are also a contraindication to pyretotherapy. 
In cases of pulmonary tuberculosis, Pyrexal is by now occasionally used, sup- 
plemented by antibiotics and tuberculostatics. 

Affections of the anterior segment of the eye proved to respond especially 
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well to this treatment by Pyrexal. The new pyrogens allowed a better adapta- 
tion of febrile reactions to individual conditions, with a greatly diminished 
risk as compared with pyrogens formerly used. The danger of anaphylactic 
shock is eliminated with the indicated dosage of the new pyretic therapy. 


Comment: It is apparent from this study that there may be phases of natural resistance 
which are enhanced and stimulated by the use of fever therapy but do not occur following 
the use of steroids and other anti-inflammatory medications. It is essential to realize that 
fever therapy can do other things besides stimulate the pituitary-adrenal axis. It may bea 
form of nonspecific therapy which still has not been entirely supplanted by more recent 
innovations. 

Irvine H. Leopoip 





REFRACTION 


ALTERATIONS IN REFRACTION AND THEIR CLINICAL 
SIGNIFICANCE 


IsaDORE GIVNER AND Davip KARLIN 
New York, New York 
Eye, Ear, Nose & Throat Month., 1958, 37: 676-678 


The knowledge that operative intervention on the extraocular muscles can 
change the refractive correction can be of paramount importance in keeping 
binocular vision. Some years ago an opportunity was had to refract muscle 
cases before and after operative intervention at the New York Postgraduate 
Hospital. It was found that resections and recessions on the recti and inferior 
oblique had no effect on the refraction with the exception of recession of the 
medial rectus. The latter produced astigmatism in the majority of patients. In 
one patient with strabismus fixus, a recession of one medial rectus produced 
two diopters of astigmatism. In a case of recession of the medial rectus (O.S8.) 
performed by a capable surgeon, it was neglected to re-refract the patient 
following operation. Thus the vision of the operated eye was improved only to 
20/50, and most of the time a left convergent strabismus was still present. The 
patient actually needed and accepted a + 1.25 X 90, after operation, which 
improved her vision to 20/20—. With the improved vision the eye straightened 
and remained so. 

The buckling operation can produce an increase of astigmatism that gradually 
lessens after a few months. Corneoscleral suturing after cataract section has 
reduced the amount of astigmatism against the rule that was previously accepted 
as an expected result in the days of conjunctival suturing alone. Tight closure 
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of the corneal wound decreases final astigmatism. The data in over 2000 cases 
at The Wilmer Institute, 1925-1943, are shown in the table. 





| 





Sutures No. of Cases | Average Astigmatism in D 
| 
None. oe eee ee water 390 2.7 
I 26 tiers aa Serecion she Ayahoeah 629 | 2.5 
Corneoscleral (one) eT eee Sat 482 ee 
Corneoscleral (two) = Pre : 558 1.4 





In extractions complicated by the loss of vitreous, corneoscleral sutures even 
more significantly reduced the likelihood of incomplete closure of the corneal 
wound and a high degree of astigmatism. The knowledge that corneal sections 
can change the refractive corrections needed has been used: corneal incisions 
were made merely to neutralize previously existing astigmatism. 

Following trephine and other filtering operations for glaucoma, myopia is 
frequently seen—in part due to anterior displacement of the lens plus the pre- 
cipitation of changes in the lens itself. Less frequently, the authors observed a 
temporary hyperopia, 1 week postoperatively. Pterygia have been observed to 
produce an astigmatism with the rule, which disappears on removal of the 
pterygium. Chalazia frequently produce astigmatism by pressure on the eye 
and glasses should only be prescribed after removal of the chaiazion. 

In trauma through corneal scarring and dislocation of the lens, one should 
take adequate time in working out irregular astigmatism because an eye that 
looks clinically too scarred to expect improvement in visual acuity can some- 
times surprise us with serviceable vision. Castroviejo writes that if the refractive 
error in corneal transplants is high with myopia and astigmatism because the 
graft, for instance, in a keratoconus was too small and protruded, the refractive 
error and the astigmatism are likely to increase, progressing the same as the 
original keratoconus would have progressed without the corneal transplantation, 
therefore requiring a second operation with a larger graft. 

It might now be desirable to consider medical causes of refractive alterations. 
In diabetes an increase of blood sugar causes more myopia and less hyperopia 
with a reversal of these findings if a reduction in blood sugar takes place. A 
blood sugar should be a routine requisite for a person over 22 years of age, 
who is myopic and has a constant refractive error, who suddenly takes even as 
little as one-half diopter more minus with no clinical evidence of lens changes 
as observed with the slit-lamp. Some women will show a transitory increase of 
myopia in pregnancy. It is believed that one type of myopia may be caused by 
measles contracted at age 6, 7 or 8 years. In patients with retinitis centralis 
serosa, a good guide to lessening of the elevation, or increase in the process, is 
the lessening or increase of the hyperopia noted. 

During uveitis, an increase of myopia will very frequently develop with no 
apparent lens change to account for it. In one patient with Harada’s disease, 
there was a permanent change of refraction. Thyroid disorders influence refrac- 
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tion rather frequently. An increase in astigmatism, brought about by the extra- 
ocular muscle movement in malignant exophthalmos, may disappear as the 
disease rights itself. When examining the exophthalmos with a Hertel exophthal- 
mometer after a Naffziger operation, a pulsation will be seen for a period of 2 
months; after 3 months, this disappears. 

In 85 per cent of 30 premature children, myopia of —2.50 to —18.00 was 
found in at least one eye. Monocular diplopia and myopia resulting from the 
administration of the sulfonamides, also of Diamox, a sulfonamide derivative, 
have been reported. It has been observed only later during treatment, and may 
be due to changes in salt-water balance and sensitivity factors. Dehydration 
with increased osmotic pressure in the plasma as occurs in diarrhea, profuse 
sweating, toxemias, nephrosis, and acute nephritis, may lead to temporary 
myopia. In refracting patients with miotics, a lessening of hyperopia or an 
increase of myopia develops. In patients in whom thyroid therapy is indicated 
because of the thyroid dysfunction rather than for myopia, occasionally a 
progression of myopia may be retarded. 

Progression of myopia is more frequently associated with convergence in- 
sufficiency than with convergence excess. Normally, convergence is three times 
the divergence. If divergence is greater than convergence an increase of myopia 
may be expected. For this reason, the use of glasses with the full correction 
seems logical in the growing period. 

This presentation does not attempt to cover the entire literature; it is based 
largely on observations in everyday practice. 


Comment: The instructions to us commentators when picked for our jobs said not ever 
to write: ‘“This paper is interesting, important, a real contribution, etc.’’ The reader must 
assume that a certain paper would not have been chosen by the chief editor to be ab- 
stracted and commented upon if it would not be “interesting, important, a real contri- 
bution, etc.” 

I feel I must make an exception this time and break the rule, least someone might miss 
reading the above abstract which I suggested to be of generous size since the interesting 
and important paper by Givner and Karlin appeared in a magazine of probably small 
distribution. There is no actual comment necessary. The paper should be read and re- 
read. I, for one, shall surely never again miss rechecking a child’s refraction after muscle 
surgery or do any refraction before I removed a chalazion if one is present. Upon reading 
this paper, one becomes once more impressed regarding how much ocular refraction is 
intertwined with health and medicine and what a preposterous calamity has been the 
emergence of an independent science and profession to deal with problems of ocular 
refraction. 

ARTHUR LINKSZ 
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OPTICAL AIDS FOR LOW VISUAL ACUITY 


GERALD FONDA 
Short Hills, New Jersey 
DANIEL SNYDACKER 
Chicago, Illinois 
Tr. Am. Acad. Ophth., 1959, 63: 79-88 


The National Society for the Prevention of Blindness has estimated that 
there are 150,000 persons in the United States whose vision ranges between 
3/200 and 20/200 or whose vision is better than 20/200 with a visual field con- 
stricted to 20 degrees or less. The size of another group of persons with subnormal 
vision ranging between 20/200 and 20/60 is not known, but a conservative guess 
would set it at about 250,000. This adds up to a total of 400,000 persons in the 
United States whose vision ranges between 3/200 and 20/60. Many of these 
persons can be rehabilitated by a more careful refraction and by the use of 
strong plus lenses. It has been demonstrated that it is worth while to prescribe 
a lens for 50 per cent of the patients examined for low vision lenses, and of the 
patients for whom lenses were prescribed, 70 per cent were judged to be success- 
fully fitted. These figures show that 140,000 partially sighted people in the 
United States can be rehabilitated to a variable degree. 

No special equipment other than that which every ophthalmologist has in 
his office is needed to prescribe for 80 per cent of the partially sighted persons. 
In fact, in only 20 per cent of all partially sighted patients is any special lens 
needed. The publicity of the new and the unusual has led many ophthalmolo- 
gists to believe that special equipment and lenses are required to examine the 
patient whose vision is 20/200. In most cases the partially sighted patient can 
read if the size of the retinal image is increased. The young patient can accom- 
plish this by bringing the print close to his eyes and exerting his accommodation. 
The myopic patient can hold print close to his eyes because of the short far 
point. Strong plus lenses make it possible to bring the near object close to the 
eyes when there is inadequate accommodation, thereby enlarging the retinal 
image. The size of the retinal image is increased 10 times by bringing the object 
of regard from 20 inches to 2 inches from the eye. This is exactly the mechanism 
by which 10 times magnification is produced by the myopic eye of minus 20.00 
diopters when reading 2 inches from the eye, or when plus 20.00 diopters is 
prescribed to the emmetropic patient with no available accommodation. 

Any device which will enable a patient with defective vision to see a larger 
image may be classified as an optical aid. A hand magnifier is the simplest device 
of all and the most widely used. It may be a simple planoconvex or biconvex 
lens varying in power between 4.50 and 14 diopters, or it may be a double convex 
lens of even higher power mounted on a stand. Other optical aids of varying 
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utility are projection devices, pinhole spectacles, contact lenses, and Galilean 
type telescopes. 

The effectiveness of many magnifying devices is due to the fact that the 
patient is enabled to bring objects close enough to his eyes so that they seem 
larger. This is a practical expression of the well known principle that the nearer 
an object is to the observer the larger it seems. Thus a youthful patient with 
active accommodation who can focus on an object at close distance sees that 
object as magnified without the use of an optical aid. Even the most youthful 
patients, however, will generally be unable to sustain sufficient accommodation 
to read at 2 or 3 cm. for prolonged periods, and any person who is presbyopic 
will certainly need a convex lens. Most patients can be helped by using not more 
than three types of lenses: (1) a high plus add in the form of a reading glass or 
a half glass; (2) a bifocal of one of the types that is now commercially available 
with adds up to plus 24.00, and (3) one of the best form type lenses, which is 
also now available commercially. 

The most practical and hence the most frequently prescribed lens is the simple 
high plus add. If this is prescribed in the form of a glass for near use only, any 
optician can grind the lens with equipment already at his disposal. Precise 
centering instructions should be included in the prescription. If a bifocal is 
prescribed, there are several commercially available products that the optician 
can easily procure. Again the instructions in regard to centering the bifocal 
should be precise, since the power of the lens is such that any small displacement 
will produce a relatively large amount of prism. The top edge of the bifocal 
should be positioned higher than it usually is; it should be at least at the top 
edge of the pupil. The ophthalmologist and the optician should work closely 
together in supplying these lenses. 

It should be remembered that reading with low vision lenses is difficult even 
under the most favorable circumstances. Consequently, the patient’s motivation 
and intelligence are of paramount importance in enabling him to adjust to a 
subnormal vision correction. Evaluation of the patient for such a correction is 
based on his history, diagnosis, and vision. In addition to those relating age, 
education, and vocation, the significant questions are: (1) How long has your 
vision been poor? (2) For what purpose do you want an optical aid? (3) What 
type of magnification are you now using? and (4) Which is your better eye? The 
crucial question is the second, 7.e., for what purpose do you want an optical aid? 
If the patient knows exactly what he wants the aid for (e.g., to read his Bible, 
or at his job), then he is a worth-while subject. On the other hand, if a woman 
wants an aid so that she can see better on the street or to play cards or do her 
housework, she is not apt to be pleased even with the best efforts. Another im- 
portant factor in success that should not be disregarded is the patient’s psy- 
chologic acceptance of his visual handicap. Patients with recent loss of vision 
who have not yet reconciled themselves to the loss and are still looking for 
restoration of vision through a miracle or otherwise are not suitable candidates 
for a low vision aid. 

The prescription of a low vision lens, as of any other lens, must be based on 
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a careful ophthalmologic examination with particular attention to determination 
of the refractive error. In many instances, the prescription of a high plus add, 
either in the form of a reading glass or as a bifocal, will satisfy the patient’s 
needs. The amount of the add to be prescribed is determined empirically, but 
in general the lower the vision, the higher the add. An add of as much as plus 
10.00 can be prescribed binocularly, incorporating base in prism in the proportion 
of 1 prism diopter base in for each diopter of add. Reading additions of more 
than plus 10.00 preclude the possibility of binocular vision and are prescribed 
monocularly for the better eye. Diagnosis of the disease responsible for poor 
vision is also important, because the prognosis for success in wearing a low 
vision aid is largely dependent upon it. If sufficient time can be set aside, the 
private office is an ideal place for the examination. If this is not possible, the 
patient can be referred to one of the special clinics with advantage. At the Chi- 
cago Lighthouse, it is not unusual for as much as two or three hours to be spent 
in examining and fitting a patient. This is perhaps more time than is actually 
needed, but it is felt to be one of the reasons for the relatively high percentage 
of successful cases. 

Finally, it may be noted that there are four indications for the use of a hand 
magnifier, even though a lens of the same strength placed in an eyeglass frame 
increases the field of vision two to three times and leaves both hands free. These 
are: (1) When a patient has used an inexpensive hand magnifier satisfactorily for 
several years, but thinks he would like to try one of the new widely publicized 
lenses; if he has no definite objection to his old hand magnifier, he should not 
be encouraged to purchase an expensive spectacle that necessitates changing 
his reading habits. (2) When it is difficult to decide whether to prescribe a spec- 
tacle lens, the patient should be advised to purchase an inexpensive hand magni- 
fier and to return within a short period for evaluation of his progress. If he has 
made good progress, the spectacle lens can then be prescribed. (3) When a patient, 
possibly senile, insists upon some assistance, it seems kinder to suggest an in- 
expensive magnifier than to state or imply that his condition is hopeless. (4) 
When a hand magnifier will be useful as an auxiliary lens for reading small print. 
A student, for example, may do well with a weaker spectacle lens for most of 
his work but may employ a hand magnifier for reading footnotes or fractions. 

Ophthalmologists are sometimes asked whether the patient will harm his eyes 
by using them and whether he should be limited in the use of them. So far as is 
known, the answer to both questions is no. 


Comment: This excellent paper really needs no comment. I can confirm the authors’ 
every word out of considerable personal experience. I hardly ever prescribe complex or 
expensive visual aids. Since the blessings of television became widely available I have not 
prescribed a telescopic lens for an elderly patient. I encourage them to get closer to the 
screen and use rather harsh words in the argument with the family who insist that sit- 
ting too close will further ruin grandpa’s eyes. It is amazing how many patients are being 
told that nothing can be done for them while a careful refraction gives them one or two 
added Snellen lines for distance and a high plus add enough vision for near. Hand 
magnifiers too are a blessing. 
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The most wonderful news for the poorly sighted would, of course, be a daily edition of 
the New York Times on decent paper with short columns of large print, about four pages, 
just Pravda-size, selling for 10 cents apiece. But neither the New York Times nor the 
United States are rich enough to afford such extravagance. We read and hear so much 
about gerontology and rehabilitation but who wants to lose a couple thousand dollars 
on a business venture? 


I missed in the paper a reference to Dr. Kestenbaum, the first man to introduce a 
rational system into the prescribing of simple visual aids and to Dr. Feinbloom who keeps 
our interest alive. 


ArTHuR LINKsz 


A THEORY CONCERNING ADAPTATION TO ACCOMMODATIVE 
IMPAIRMENT 


CLARENCE W. Morris 
Fort Wayne, Indiana 


Optometric Weekly, 1959, Feb. 5: 255-262 


Impairment of the accommodative-convergence mechanism is due to an 
insult or injury to the motor nucleus for the mechanism and therefore is a brain 
injury of some dimension. As there are no association areas around this nerve 
center by which the injury can be bypassed, as is the case with cortical injury, 
some form of adaptation is required. 

When the onset of an accommodative deficiency is very severe and is sustained 
before the child has matured the concepts of form and space, the clinical evidence 
indicates that this anomaly prevents or severely retards these essential concepts 
for reading readiness. When the onset is less severe or is acquired after some 
progress has been made in achieving concepts of form and space, the achievement 
of the child may appear normal in the first three grades. Thereafter each year 
is marked by a gradual recession in achievement. 

The symptomalogy of an impaired mechanism arises as a function of both 
central and autonomic nervous systems. The most obvious symptoms are not 
observed in the mechanism itself but in the convergence function and are due to 
the fatigue arising from exhaustion of the fusion mechanism. These cases are 
first recognized as having a low ACA and convergence insufficiency. Prism base- 
out test at the near point may show a convergence insufficiency even in a well 
compensated case. To diagnose such a convergence insufficiency and institute 
convergence base-out training is whipping an already exhausted function. 

The symptomatology arising from an impaired accommodative mechanism 
when compensation is achieved by the autonomic nervous system is naturally a 
function of the autonomic nervous system. The symptoms arising in other 
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visceral functions as a consequence of effort in compensation for an anomaly of 
the accommodative mechanism are usually diagnosed as a form of psychoneurosis 
because the anomaly in the accommodative mechanism and the resultant com- 
pensatory effort will not normally be recognized. In younger subjects enuresis, 
vomiting, constipation, cramps and neurasthenia are most frequently observed. 
In older subjects cramps, neurotic behavior and evidence of severe nervous 
tension have been observed. 

By means of graphical analysis it is possible to evaluate fluctuations in the 
amount of nervous energy involved in compensating for an impaired mechanism 
by reference to the variable amounts of accommodative effort involved, as 
measured by the variability in the ACA. In an impaired mechanism with a 
well developed compensation, this mechanism may consume a disproportionate 
share of the total energy of the human body. Forcing the visual mechanism to 
function beyond the limits of its strain-free tolerance upsets the equilibrium in 
the autonomic nervous system between the sympathetic and parasympathetic 
divisions, which in turn results in somatic symptoms. 

In a clinical investigation the accommodative-effort syndrome and convergence 
failure are criteria of an accommodative anomaly. Further evidence can be 
secured by a clinical measurement of the ACA. A difficult case will require 
haploscopic instrumentation. In the unusually difficult case, a second haploscopic 
examination with a provocative technique in a stress environment may be 
necessary to make a positive diagnosis. This type of examination holds promise 
for solving some of the puzzling psychoneurotic symptoms for which physicians 
cannot find any physical reason. 

Of 710 consecutive patients seen by the author between March 1957 and 
July 1958, there were 249 who had an impaired accommodative mechanism. Of 
these 249, 62 per cent were myopic, 21 per cent were emmetropic, 12 per cent 
were low-grade hypermetropic, and 5 per cent were hypermetropic over 1 diopter. 
In 100 of these patients whose impairment was documented with haploscopic 
instrumentation, the percentages for the same classification were 63, 20, 12 and 
5. The stability of this distribution of refractive errors in these cases appears to 
show a positive and significant relationship between myopia and impairment of 
the accommodative mechanism. If it can be assumed that the frequencies found 
in these patients are indicative of the frequencies of these anomalies in the 
general population, this would mean that roughly one person in three can be 
suspected of having an impaired accommodative mechanism and one of every 
four will need a bifocal correction or the equivalent. 

Kephart’s report (Am. J. Optom., April, 1950, pp. 195-199) on the frequency 
of refractive errors in a school system is cited as further evidence that functional 
myopia is one of the end products of adaptation by the organism to impairment 
in the accommodative mechanism. Kephart reported that the incidence of 
myopia rose from 15 per cent in the Ist grade to 45 per cent in the 12th grade. 
“My clinical experience is that the best policy is to suspect any myope of having 
an inadequate accommodative mechanism until it can be proven otherwise. For 
this reason, I believe that much of the increase in myopia reported by Kephart 
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may well have resulted from failure to prescribe for injuries to the accommoda- 
tive mechanism. The progression in myopia arises as increased demands by 
higher grades are made upon impaired mechanisms for greater effort in compen- 
sation to achieve binocularity.”’ 

The failure to recognize the problem of inadequacy of the accommodative 
mechanism arises from the lack of adequate instrumentation and lack of knowl- 
edge as to how the organism compensates for this anomaly. Haploscopic instru- 
mentation has shown that the accommodative fatigue test cannot be relied on 
to establish the adequacy of the accommodative mechanism. 

At the onset of accommodative inadequacy the only form of compensation 
immediately available is the development of a high degree of proficiency in the 
interpretation of blurred retinal imagery, and the main load of binocularity falls 
upon the fusion mechanism which is a function of the central nervous system. 
With graphic analysis the ACA will be diagnosed as low. This type of case will 
also be diagnosed as one of convergence insufficiency. The low ACA and the 
convergence insufficiency are evidence of failure in the accommodative mech- 
anism. 

In the second and more permanent type of compensation, binocularity is a 
function of the autonomic nervous system. The long learning period (4 or 5 
years) by which the organism transfers from the central nervous system to the 
autonomic system the responsibility of preserving binocularity at near with an 
impairment in the accommodative mechanism means that the entire operation 
of the accommodative-convergence mechanism normally is a visceral function 
of the autonomic nervous system. The necessity for learning how to operate 
this mechanism arises only in the organism in which this mechanism has been 
impaired. 

If a longitudinal study is made of a patient in his progress from the first to 
the second type of compensation it will be found that the ACA increases from 
year to year, progressing slowly from 1 to 5 and eventually to 6. As this pro- 
gression in the ACA proceeds, it will be observed to pivot around the 2.5 diopter 
level. The break between the ACA line of the near phorias and the distant phoria 
is slowly reduced, indicating that the organism is slowly replacing fusion con- 
vergence by accommodative convergence in preserving binocularity at near. If a 
patient with a fully-compensated anomaly is examined at the near point under 
stress conditions, the process by which the anomaly was compensated continues 
with the result that the organism that was formerly diagnosed as low ACA and 
convergence insufficiency may now be diagnosed as high ACA and convergence 
excess. These two different clinical pictures are not two different clinical entities 
as has been previously thought. They are merely two stages in the reaction of 
the organism to one anomaly, an impaired accommodative mechanism. 


Comment: This is an exceptionally well written and interesting paper. I spent quite 
some time studying it and while I read it I could not help thinking what pity it is for 
brilliant men (like the author of this paper must be) to be members of one of the ancillary 
“thealth professions.”” He would have made a good physician. This way he works on second- 
hand, bookish information and many of his conclusions carry the inescapable mark of 
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the half-informed. On the other hand, the paper offers proof, as none better is needed, 
for my long-matured contention that optometry as a science per se does not exist. 

I say this entirely sine ira et studio. I surely do not want to imply that a man cannot 
be an optometrist and a scientist. My rather exhaustive and often respectful reporting 
of what I have found worthwhile reading in the optometric literature (and for which I 
have several times been rebuked by less tolerant members of my profession) offers sufti- 
cient evidence. My special interest in ophthalmology covers much that optometrists 
consider their domain. But I never felt that for that I am a physician to a lesser degree 
or that what is my interest is anything but medicine. 

The eyes are part of the body, their functions are bodily functions. A so-called opto- 
metric examination (optometry means measuring of vision) does not give (in fact, cannot 
give) all the essential information about ocular function. Of this the author is cognizant 
and, whatever the merits of his discussion, his approach is essentially a medical approach. 

Disturbances of ocular functions might cause a variety of bodily symptoms, just as 
bodily disturbances might cause a variety of ocular disturbances. ‘““The functional dis- 
turbances that the writer has observed . . . as a result of stress in preserving binocularity 
with an impaired accommodative mechanism are neurasthenia, enuresis, vomiting, ab- 
dominal cramps, constipation, fainting, asthma-like spells,” etc. I am sure the author is 
relating facts. But how can a man without medical background be sure that a spell of 
fainting, or asthma, or vomiting, or an abdominal cramp is not caused by something else, 
from allergy to appendicitis and brain tumor?! Even with a medical background it is hard 
to say. How can he sleep at night?! Does his praiseworthy broadness of view in matters 
of ocular function not tell him that here is an art he is not fully competent to practice?! 

The author accepts the nebulous concept of brain injury without neurologic findings 
with which clinical psychologists and educational theorists so fondly play. This concept 
is not worth serious consideration. Brain injuries which “are not serious enough . . . to 
give positive neurologic findings” are unnecessary ad hoc suppositions in dealing with 
the problems the author presents. They only detract from the value of his paper. 

The comparisons between certain characteristics of brain injury and the “neurologic 
impairment in the motor control of the accommodative mechanism” have no basis what- 
ever. “High verbal score and low performance score on intelligence tests” will not bring 
into any kind of possible relationship a brain-injured child and one with a reading diffi- 
culty. There are unfortunate cases (too many of them) with real brain injury, fetal, 
congenital, or acquired, and the physician is grateful for the help trained psychotherapists 
and educational experts can offer in their handling. But it is unfortunate when psycholo- 
gists, educators and optometrists, in discussing the common problem-reader, pull brain 
injury into their discussion. The common problem, reader’s problem, has as little to do 
with brain injury as with the faulty neurologic control of the accommodative mechanism. 
For his problem the educational psychologists are to be blamed, their preposterous ways 
of teaching how to read—not brain injury, not a faulty accommodative mechanism. 

The excellent and interesting histologic studies of Wolter (which one hopes will soon 
find confirmation) are for many of us welcome confirmation in our belief in the essentially 
dual innervation of ocular regulatory mechanisms. The author’s suggestion that defi- 
ciencies in the accommodation-convergence mechanism are compensated either by 
“effort” (this he considers to act via vegetative nervous impulses) or by fusional vergence 
(this he considers to be a cerebral innervational process) is a quite attractive one. But 
it certainly contradicts the hypothesis which, in view of Wolter’s findings, the author 
seems to favor. If “vergence movements are the result of parasympathetic innervation,” 
how could fusional convergence be the result of central nervous compensatory innervation? 
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With all his impressive knowledge of neurophysiology the author is too much under 
the influence of the unfounded teachings of our so-called reading experts. No one (except 
an educational psychologist) will believe that “the grossly retarded reader of good men- 
tality” has failed to acquire “the concepts of form and space.” They can offer nothing to 
substantiate such baseless statements. Have they tested visual acuity, have they tested 
stereopsis in the poor reader? I happen to know an extremely poor reader who is a clay 
pigeon shooting champion. He certainly has a good “concept of space.” The author gives, 
in a table, an impressive number of cases treated for “accommodative inadequacy.” Of 
his 249 cases 62 per cent were myopes. He treats their accommodative inadequacy (he is 
a little vague about his therapeutic measures and might possibly plan to discuss them 
later) with bifocals. Others (among them this commentator) treat convergence excess 
with bifocals (surely, with excellent result). I have yet to see a myope among poor readers, 
If accommodative inadequacy is a cause of reading deficiency myopes should be rarely 
suffering from it. 


ArTHUR LINKsz 
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BIOCHEMISTRY 


SOME NOTES ON THE COMPOSITION AND METABOLISM OF 
CONNECTIVE TISSUE 


H. G. B. Stack 
Rheumatism Research Center, University of Manchester, Manchester, England 
Am. J. Med., 1959, 26: 113-124 


The connective tissue is of mesodermal origin and comprises a group of tissues 
which undergo varying degrees of differentiation, mainly in response to the 
mechanical requirements of the developing organism. The many mechanical 
functions of the connective tissue are plain enough, providing a framework for 
the total organism, providing gliding planes for both solid and soft tissues, and 
in the repair of injury. Less obvious is the role that some, at least, of the connec- 
tive tissue constituents play in the dynamic equilibrium of the body. 

Taking loose connective tissue, areolar tissue, as an example, microscopic 
examination reveals a system of cells and fibers embedded in a substratum of 
semifluid gelatinous substance, the so-called ground substance. Of the various 
cells described two are specially common, the fibroblasts and the histiocytes. 
Also to be found in connective tissue are the mesenchyma cells, mast cells, 
plasma cells, fat cells and pigment cells. In considering the composition of con- 
nective tissue probably the most important of these cells are the fibroblasts and 
mesenchyma cells; the former because there is good evidence that they, and 
their variants, e.g., the chondroblasts and osteoblasts, control the formation of 
the extracellular constituents of connective tissue; the latter, the mesenchyma 
cells, because they appear to be primitive cells capable of differentiation into 
more specialized elements. 

Outside the cells lie the fibrous elements of connective tissue and the ground 
substance. The fibrous elements are recognizable under the microscope as col- 
lagen, elastin and reticulin, on the basis of their appearance and staining re- 
actions. The ground substance can be demonstrated as an amorphous matrix 
by special staining reactions but there is no clue, at this level of examination, 
to the complex nature of the inter-cell system of mucopolysaccharides, proteins 
and solute. The relative amounts of fibers, cells and ground substance show 
considerable variations in the different kinds of connective tissue. As would be 
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expected there is a high collagen content where structural strength is called for. 
By contrast, the vitreous humor has only about 0.05 per cent collagen in terms ( 
of total wet weight. 

Fibrous proteins. We have very little idea of how the total structure works, 
since any consideration of living tissue must necessarily be fragmentary. There- 
fore the following subdivisions under which the connective tissue components 
will be discussed are purely arbitrary. The fibrous proteins form the key struc- 
tural element universally distributed throughout connective tissue. They all 
give a distinctive kind of large-angle x-ray fiber diagram, with a meridional re- 
flection spacing of 2.86 A. This fundamental molecular characteristic is con- 
sistent with the concept of a collagen unit consisting of a triad of helices, derived 
from a polyglycine-polyproline structure, twisted round one another in a kind 
of coiled coil. Chemically the collagens are distinguished by an unusual pattern 
of amino acid distribution. In the body collagen is organized into a system of 
fibers with a range of diameters of the order of 1 to 200 microns. Other con- 
nective tissue components are intimately involved in the architecture of the 
mature fibers. Reticulin is a special kind of collagen visualized in the light micro- 
scope as fine isotopic fibers which show true branching, with different staining 
reactions from ordinary collagens. 

Careful measurements have been made of the collagen fibrils in different 
tissues. Particular tissues have their own characteristic average fibril width. 
These characteristic fibril thicknesses have been found to increase with age. 
During normal growth and development most tissues of the body show an in- 
creasing concentration of collagen with increasing size. 

Elastin, the second component of the fibrous system, appears to be, in a 
mechanical sense, complementary to the collagens. The elastic fibers are quite 
remarkably stable and resist all the usual procedures employed for extracting 
collagen and other proteins from tissue. Recently evidence has been presented 
suggesting that elastin is a member of the collagen family, and that it does not 
in fact constitute a quite different structural protein. 

The nonfibrous proteins. The amount of plasma protein found in various con- 
nective tissues varies considerably. A large part of the soluble proteins extrac- 
table from connective tissue appears to be serum albumin. A hitherto unrecog- 
nized protein component was discovered in combination with chondroitin 
sulphate in cartilage. The studies on the chondroitin sulphate-protein macro- 
molecule are important because they demonstrate that in at least one connective 
tissue, cartilage, the mucopolysaccharide probably does not exist in the free 
state in vivo. The integrity of cartilage would seem to depend upon bonds be- 
tween this macromolecule and collagen. 

The polysaccharides of connective tissue. The connective tissue polysaccharides 
may be classified as acid mucopolysaccharides and all others; only the acidic 
mucopolysaccharides are considered here. They are divisible into a sulphated 
and a nonsulphated group; the latter includes hyaluronic acid and chondroitin. 
The sulphated mucopolysaccharides include the three chondroitin sulphates A, 
B and C, heparitin sulphate and keratosulphate. The polysaccharide to collagen 
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ratio varies greatly. In skin and cornea, polysaccharide appears to be less than 
0.05 the amount of collagen; there is a high polysaccharide to collagen ratio 
in vitreous humor. 

The water in connective tissue. In all connective tissues other than bone, water 
forms by far the largest single component. The role of the connective tissue 
components in influencing the diffusion and exchanges of electrolytes and other 
solutes is still largely unknown. Probably very little water in connective tissue 
is freely moving, at least in normal health. When connective tissue swells there 
is observed swelling of fibroblasts, and increased hydration of ground substances 
and collagen fibers. Where sulphated polysaccharides wholly or largely replace 
hyaluronic acid there is a lower degree of hydration. 

Connective tissue metabolism. The collagen in tissue is divisible into three bio- 
chemical fractions on the basis of differing solubilities. The first of these is 
neutral salt-soluble and may also be extracted by means of slightly alkaline 
buffers. The amount of neutral salt-soluble collagen in connective tissue is always 
small in relation to the total collagen, except in very actively growing tissue. 
The second fraction is acid-soluble collagen which should be defined as the col- 
lagen fraction soluble in acid citrate buffer. This fraction does not show the 
rapid rate of metabolic turnover seen in the neutral salt fraction. The last frac- 
tion is insoluble collagen, i.e., all the collagen which has resisted extraction by 
the first two procedures mentioned. It forms by far the largest fraction of collagen, 
especially in older connective tissue. It is metabolically inert, so that it seems 
likely that replacement of the fully formed fibers occurs only intermittently in 
localized areas. 

Where there is active connective tissue growth, neutral salt-soluble collagen 
can be extracted which shows a high rate of metabolism. There is very little 
information about the metabolism of elastin. Information about the metabolism 
of the connective tissue mucopolysaccharides derives mainly from two methods, 
in both of which Na,**SQ, is used as the radioactive tracer. Very little work has 
been done on the metabolism of hyaluronic acid. It seems that in skin it has a 
much faster rate of metabolism than the sulphated polysaccharides. It is perhaps 
not surprising that the sulphated polysaccharides, being more intimately associ- 
ated with the relatively stable fibrous proteins, should be the less metabolically 
active of the two groups of mucopolysaccharides. 


Comment: The connective tissues of the body were for a long time of interest only to or- 
thopedists and their interest was largely in the mechanical aspects of this tissue. By some 
strange feedback mechanism the discovery of the beneficial effects of corticotropin and 
the adrenal steroids on diseases of these tissues stimulated research into their basic chemis- 
try. Since one protein, collagen, was found to be omnipresent in connective tissue the 
term collagen disease arose to describe diseases of the investing structures of the body. 
This fibrous protein, collagen, is a fascinating substance, as the author points out. It has 
in addition special interest for the ophthalmologist. For example in the cornea, collagen 
accounts for about 70 per cent of the total solids. It is arranged in remarkably uniform 
fibers which are between 25 and 35 my in diameter. This is about the same diameter as 
collagen fibers of all embryonic tissues. However, all other tissues, including the sclera, 
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develop wider fibers in adult life (28 to 280 my) but the adult corneal collagen retains its 
fetal dimensions. Furthermore, the collagen fibers of corneal scars are about twice the 
diameter of normal corneal collagen but not so wide as scleral fibers. Certainly then one 
of the factors in maintenance of corneal transparency is a constancy in collagen fiber 
diameter and spacing. Another interesting feature of corneal collagen is that in corneal 
transplants almost all elements are gradually replaced by the host except for the collagen 
framework. Since collagen is practically nonantigenic it probably accounts for the trans- 
plantability of cornea from one human to another and as recent reports show even from 
one species to another. 
Davip SHocu 





MICROBIOLOGY 


GRANULOMATOUS LESIONS—AN EXPRESSION OF A 
HYPERSENSITIVE STATE 


An EXPERIMENTAL STUDY 


Mosxe B. GoLpGRABER AND JosEPH B. KirsNER 
Department of Medicine, The University of Chicago, Chicago, Illinois 
A. M. A. Arch. Path., 1958, 66: 618-634 


Granuloma, with or without giant cells, though not pathognomonic, is highly 
characteristic of the hypersensitive state in the experimental animal. In order 
to ascertain the reproducibility of granuloma in the hypersensitive state, the 
present study was undertaken in a series of 30 guinea pigs, in controlled experi- 
ments. 

On the third day after the eliciting injection (crystalline egg albumen), 5 of 
12 sensitized guinea pigs developed granulomata, with or without giant cells. 
These animals and the others of the same group also manifested diffuse histio- 
cytosis, endothelial and perithelial proliferation, and thickening of fatty tissue 
trabeculae. Only 1 of 12 animals given injections of a nonspecific antigen de- 
veloped a significant mesenchymal reaction, with formation of multinucleated 
cells. Only edema and residual inflammatory changes were noted in the remaining 
11 animals. 

The presence of granulomas and giant cells should arouse suspicion of a hyper- 
sensitivity mechanism. Differences in the degree of hypersensitivity appear to be 
linked with sex in the present group of guinea pigs; reactions were more pro- 
nounced in the females. 


Comment: Granulomatous lesions containing Langhans type giant cells are found in 
sarcoidosis, sympathetic ophthalmia and temporal arteritis. The favorable response of 
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these conditions to steroid therapy suggests that they may be manifestations of the 
hypersensitive state. 

Among specific infections, tuberculosis and herpes simplex may also show giant cells 
in their characteristic lesions. Tuberculin allergy is well recognized, but proof of allergy 
to herpes simplex has not been convincing. 

It is hoped that future studies will demonstrate the specific antigen which may be 
involved in ocular granulomas of hitherto unknown origin. 

Henry F. ALLEN 


SHOULD WOUNDS BE COVERED? 
EDITORIAL 


AuMA Dea Moran! 


Professor of Clinical Surgery, Woman’s Medical College of Pennsylvania, 
Philadelphia, Pennsylvania 


J. Am. M. Womens A., 1959, 14: 215 


Since time immemorial patients have wrapped their traumatic wounds with 
some sort of occlusive dressing and physicians have covered all types of surgical 
wounds. It seemed logical to protect a wounded surface. It was believed that 
the dressing would keep dirt and bacteria away from the damaged area and 
thereby hasten healing. Also, the covering had a good psychologic effect on the 
patient. 

tecently, however, our convictions on applying dressings to surgical wounds 
have been shaken. At a recent meeting of the American College of Surgeons, Dr. 
Ian G. MacDonald and other surgeons of the University of Southern California 
reported on the advantages of the exposure-suction method in 440 cases of 
surgical wounds. They reported healing by primary union in 85 per cent of these 
cases within 21 days. This was especially gratifying in regard to large wounds 
following radical mastectomy and groin dissections, which previously took one 
or two months for complete healing. The technique was simple exposure of these 
large surgical wounds to the air and sunlight in a clean environment. In addition, 
suction of any serosanguineous fluid was accomplished by a catheter in the 
operative site. The catheter is hooked up to a negative pressure suction pump. 
The average small, clean surgical wound requires no dressing or suction. 

When we consider that an occlusive dressing provides warmth, decreases 
oxygen supply, collects serum, and acts as a moist poultice for bacterial growth, 
we soon realize that wound dressings may be evil indeed. In contrast, exposed 
wounds have a lower temperature (2 degrees) and are dryer, cleaner, and more 
comfortable to the patient. All factors in exposed wounds are less favorable to 
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bacterial growth and evidence is rapidly accumulating that surgical wounds 
heal faster when exposed. This increase in healing rate is probably the chief 
advantage of the exposure method, but in addition, raw edges of an exposed 
wound seal over in several hours while covered wounds seem to take days. 

While it must be admitted that open wounds have an adverse psychologic 
effect on some sensitive patients, the advantages of the exposure therapy certainly 
outweigh this disadvantage. Patients can be educated to this new thinking and 
in most instances will cooperate with their physicians. 

It is interesting to note that in Russia the exposure treatment of wounds has 
been practiced for over a decade. Probably it began with a shortage of dressing 
supplies, for Russian hospitals function with a minimum of dressings, pads and 
bandages. American surgeons are rapidly accepting this new technique and it 
seems likely that the practice will spread. 


Comment: More liberal policy in regard to patching eyes after intraocular surgery is 
appearing in certain quarters. The trend among some surgeons at the Massachusetts Eye 
and Ear Infirmary is toward ambulation a few hours after cataract surgery, covering 
only the operated eye and uncovering the operated eye during the day after the first 24 
hours. The reviewer’s experience with this regime has been highly satisfactory over a 
period of 2 years or more. 

In regard to cutaneous wounds it would seem desirable to have some form of protection 
of a facial incision during sleep. It is possible for patients to be given a pillow which has 
been sterilized in ethylene oxide and which carries both a polyethylene cover and a sterile 
cotton pillow case. Because this would be at once contaminated by the back of the patient’s 
head, it would offer no guarantee of protection of a facial skin incision should the patient 
turn over on his face during the night. 

In general, then, if wounds are to be left exposed during the day it would seem man- 
datory to cover them with a light gauze dressing during the night. The considerations 
which apply to large surgical wounds are not pertinent to the type of incisions which 
follow ocular or maxilofacial surgery. 

Henry F. ALLEN 


THE EFFECT OF CORTISONE AND ANTIBIOTIC AGENTS ON 
EXPERIMENTAL PULMONARY ASPERGILLOSIS 
H. SmpRANSKY AND L. FRIEDMAN 


Departments of Pathology and Microbiology, Tulane University, School 
of Medicine, New Orleans, Louisiana 


Am. J. Path., 1959, 35: 169-182 
An increasing number of human infections with “saprophytic” fungi such as 


Aspergillus, Mucor, and Candida have been reported recently. These have 
occurred chiefly, as in the past, in chronically ill patients but particularly those 
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who have been treated with cortisone or ACTH and with broad spectrum anti- 
biotic agents during some stage of their ailments. It appears that antibiotics 
increase host susceptibility to fungal infections by acting on either the fungi, the 
host, or both. Cortisone is believed to act chiefly by inhibiting certain of the 
host defenses against infection. Since mice are normally resistant to those fungi, 
they made suitable subjects for the tests described in this work. 

No mice died after treatment with cortisone alone (0.5 mg. of cortisone ace- 
tate), antibiotics alone (Bicillin and Achromycin), or a combination of the two. 
No mice died after receiving spores alone or in combination with antibiotics. 
Mice treated with spores, cortisone and antibiotics had an 88 per cent mortality 
at the end of 7 days; those treated with spores and cortisone had a 67 per cent 
mortality. Some mice were exposed to 3 different concentrations of spores, 
retaining 360,000, 60,000, or 24,000 viable spores per lung. Those mice were 
observed for 3 weeks or until death. At 7 days, mice exposed to cortisone, anti- 
biotics and high concentration of spores had an 88 per cent mortality, medium 
concentration 50 per cent mortality, low concentration 30 per cent mortality. 
Mice inhaling the low concentration of spores and receiving multiple injections of 
cortisone continued to die throughout the 3-week observation period, with a 
final mortality of 86 per cent. Among those which inhaled the medium concen- 
tration the final mortality was 92 per cent. In the experiment in which mice 
were exposed to massive clouds of heat-killed spores, no animals died in any 
group. 

The pathologic events disclosed by sacrificing mice at varying time intervals 
are of interest. The control animals which inhaled spores in large numbers 
developed a transient purulent bronchitis and bronchopneumonia within a day, 
but the pneumonia was resolved by the fourth day, and at 7 days the lungs were 
histologically normal. Spores but no hyphae were demonstrable within the lungs 
throughout this period. In animals exposed to spores and treated with cortisone 
and antibiotics a bronchitis and bronchopneumonia developed within a day. 
This was at first indistinguishable from that present in the controls. However, it 
progressed to hemorrhagic bronchopneumonia and produced a high mortality 
within 7 days. In these animals hyphae developed within 24 hours and were soon 
seen invading throughout the lungs. It would seem that the macrophage re- 
sponse in the lungs may be partly or completely inhibited by cortisone. The gross 
and histologic lesions in the lungs of cortisone-treated mice exposed to spores of 
Aspergillus flavus closely resemble those found at necropsy in human cases of 
pulmonary aspergillosis. Although terminal pulmonary aspergillosis is a rela- 
tively rare complication even in chronically ill patients, the experiments just 
described suggest that cortisone and antibiotic treatment may increase sus- 
ceptibility to this and possibly other serious fungus infections in human subjects. 


Comment: This is an excellent study, but Ley has already shown (Am. J. Ophth, 42: 
59, 1956) facilitation and potentiation of experimental fungus infections of the rabbit 
cornea by cortisone and antibiotics. That such agents also aggravate fungus infections of 
the mouse’s lung would be merely incidental information for many ophthalmologists. 

Henry F. ALLEN 
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PATHOLOGY 
HISTORADIOGRAPHY OF THE OCULAR TISSUES 
(PRELIMINARY NOTE) 


J. Francois, M. RasBary, anp A. LAGASSE 


The Ophthalmological Clinic and Laboratory of Electronic Microscopy, 
University of Ghent, Ghent, Belgium 


Ann. ocul., 1958, 191: 500-505 


Examination of the tissues with soft x-rays provides information not obtainable 
by other methods. In histologic radiography, the contrast obtained depends on 
the different absorption rates of the various tissue structures and, when the rate 
of absorption is the same, on the difference in density which may vary according, 
among other things, to the nature and quantity of the proteins present in a given 
tissue. The density of the tissues in the eye is important, especially as regards 
the refraction and the transparency of the refractive media. Consequently, 
microradiographic examination has a particular value in the study of the cornea 
and the crystalline lens; thus, for example, a corneal film that might pass un- 
noticed during an ordinary histologic examination will be revealed by micro- 
radiography. 

As a preliminary to their study of pathologic material, the authors present the 
results they obtained by microradiography of the normal cornea, ciliary body, 
and optic nerve. 

1. The normal cornea. In the normal cornea, the parenchyma is less permeable 
to x-rays than the epithelium, and the superficial layer of the epithelium absorbs 
x-rays much more than do the deeper layers, probably because of the low water 
content of the superficial cells. Immediately below the epithelium lies a very 
fine band, flanked by an area of lesser density, which corresponds to Bowman’s 
membrane. Descemet’s membrane cannot be detected. 

2. The ciliary body. The connective tissue lying between the muscle bundles is 
clearly outlined, but the rest of the connective tissue is much less permeable to 
the x-rays both in the ciliary body and in the iris. The vascular part of the ciliary 
processes presents a loose structure of stroma and vessels. The layer of pigmented 
cells can be seen with particular clarity, no doubt because of the high absorption 
of x-rays by melanin. The epithelial cells are more permeable and present a 
definitely vacuolized appearance. 

3. The optic nerve. The nerve tissue is much more permeable to x-rays than 
the connective tissue of its sheaths, its vessels, and of the interfascicular spaces, 
which in general have a very high absorption for x-rays, especially after treat- 
ment with osmic acid. The nerve fibers, properly speaking, have a finely reticu- 
lated structure. The intima and the adventitia of the central vessels of the retina 
are much more marked than the media, which consists largely of smooth muscle 
cells. 
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HEREDITY 
HEREDITARY ASPECTS OF DISEASE 


BarRTON CHILDS 
Johns Hopkins University School of Medicine, Baltimore, Maryland 
Bull. New York Acad. Med., 1959, 35: 77-86 


In order to ameliorate genetically determined disease, the physician must 
so alter the metabolic environment as to render the effects of the deleterious 
gene harmless, and in order to know whether or not this is possible he must 
know how the gene acts. In recent physico-chemical terms a gene can be defined 
in part as some sort of segment of DNA (deoxyribonucleic acid) consisting of a 
series of nucleotides arranged in a specific way. It also seems likely that each 
gene locus bears a functional relationship to some protein molecule. It has not 
yet been proved whether the affinity between gene and protein is a direct one, 
or is achieved in some indirect way, each gene having a single function, mediated 
by a protein. In this light we can redefine genes as units of genetic material 
which control the specificity of the cell proteins, and ultimately the balance of 
metabolic reaction rates. 

The physician most commonly sees genetic etiology expressed in familial 
aggregation of persons showing some obvious variation, which might be a 
disease. It is practically never possible to assess a gene itself. The next step of 
investigation of the many leveled action of the gene is the measurement of 
some physical or chemical properties of the protein molecule bearing the most 
direct affinity to the gene in question. This sort of relationship of genes to 
proteins has been recently demonstrated by Hunt and Ingram. They have shown 
that hemoglobins S and C differ from hemoglobin A only by the substitution 
of valine and lysine respectively for one glutamic acid, in the sequence of amino 
acids of these proteins. Since it is even seldom possible to describe the molecules 
themselves, measurements are made of some aspect of their physiologic activity, 
usually enzyme systems. In some diseases enzyme activity has been found to 
be reduced, which might mean that the enzyme protein is deficient, or is not 
deficient but inhibited; or the concentrations of substrates or cofactors may 
be reduced. 

Classic genetic terms take on new meaning in the light of modern concepts. 
Thus, in conditions amenable to biochemical examination, it is soon found that 
the determination of dominant or recessive gene action depends upon what 
measurements are made. For example, sickle cell disease alone suggests, through 
its distribution in families, a recessive gene. Sickle cell trait alone has the dis- 
tribution of a dominant gene, while consideration of both trait and disease 
together suggests a gene showing incomplete dominance. Perhaps if we were 
able to detect them, all genes would be found to manifest some expression, 
and dominance could be seen as something which has no qualitative relation- 
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ship to gene action, but which depends upon the means used to find and measure 
that action. Likewise there is now an ever increasing list of conditions due to 
“recessive” genes, manifesting some effect that may be found in the heterozygote. 

A gene whose effect is undetectable is said to be impenetrant. Like dominance 
the degree of penetrance of a gene is determined by success or failure in the 
detection and measurement of one or other of the many variables. Sometimes 
a gene may be so impenetrant as to leave one unaware of its existence. This is 
the case of the primiquine sensitive red cell variant, one of the substances capable 
of causing hemolysis being napthalene. Although this genetic susceptibility can 
be detected with appropriate techniques, the ingestion of moth balls is rare 
and as a result most carriers go undiscovered. 


Comments: Ophthalmic pathology is a consequence of two basic causations: heredity 
and environment. As a discipline ophthalmology is being forced by necessity of a sheer 
increase in incidence of hereditary ocular pathology to be more cognizant of the role of 
the gene as a causative agent. Not only must the ophthalmologist be familiar with basic 
hereditary ocular diseases but in addition he must be able to recognize the ocular mani- 
festations of constitutional hereditary diseases. In order to diagnose such diseases the 
ophthalmologist needs to realize that each gene action is influenced by the genetic make-up 
of the individual (gene milieu) as well as the individual’s environment. Such interplay 
leads to gross as well as subtle variation in expressivity and even “penetrance” of the gene 
product and action. 

Dr Childs’ article admirably stresses the consequence of this tremendous interplay 
between the gene, the gene pool and environment. No one gene acts by itself. The pheno- 
type or physical expression of a gene action (enzymatic) thus differs in each individual. 
This point seems difficult to get across to the average student of medicine since they seem 
to anticipate that a gene determined disease should be present in textbook entirety in 
each affected individual. These same students, however, evidence no surprise when en- 
countering marked individual variation in attacks of the acute exanthemata. 

Dr. Childs has emphasized that the further removed the phenotype from the basic 
gene action the greater the individual variation evidenced by that trait. Biochemical 
science is aiding in ascertaining this basic gene action. Sound therapeusis will evolve from 
such advancing biochemical interpretation of gene action. To give examples: (1) in galac- 
tosemia, withholding all milk and milk products will clear up acute symptoms, and (2) 
in phenylketonuria the infant is given a special diet low in phenylalanine. As better bio- 
chemical tests are available, revealing new basic gene action, more accurate diagnoses of 
hereditary disease will be possible. 

Harowp F. Fats 
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GENETIC FACTORS IN DISEASES OF CONNECTIVE TISSUE 
A SURVEY OF THE PRESENT STATE OF KNOWLEDGE 


Victor A. McKusick 


Johns Hopkins University School of Medicine and the School of Hygiene and 
Public Health, Baltimore, Maryland 


Am. J. Med., 1959, 26: 283-302 


An analysis of the role of genes in determining disorders of any system tends 
to divide naturally into two parts. First, there are less commonly occurring 
disorders in which a single mutant gene is primarily responsible. In the con- 
nective tissue system, the first category includes the Marfan syndrome and the 
Hurler syndrome. A second large category in which analysis of genetic factors is 
in order comprises the common diseases of the system, such as rheumatoid 
arthritis and rheumatic fever. These are often diseases of multifactorial causa- 
tion. The third category consists of “inborn errors of metabolism” such as gout 
and aleaptonuria. 


GENERALIZED DISORDERS OF CONNECTIVE TISSUES OF PRIMARY HERITABLE 
NATURE 


1. The Marfan syndrome is manifested by changes in the eye, especially 
ectopia lentis, in the skeleton and in the aorta. The pedigree data are consistent 
with transmission of the Marfan trait as an autosomal dominant. It is not yet 
known in what element of connective tissue the gene-determined defect resides. 
The changes in the aorta might suggest a defect of the elastic fiber; on the 
other hand the suspensory ligament of the lens resembles collagen more than 
elastin. 

2. The Ehlers-Danlos syndrome in full-blown form is manifested by changes 
in the joints, particularly hypermobility, in the skin, by unusual stretchability, 
and internally, by diverticula of the gastrointestinal tract. Pedigree data are 
consistent with transmission of this trait as an autosomal dominant. It is believed 
by some that the defect of this syndrome involves the fasciculation of collagen 
fibers or at least the weaving of collagen bundles into a normal wicker-work. 

3. Osteogenesis imperfecta is a disease of the matrix of the bone and collagen 
of sclera, leading to thin “blue sclerotics” of skin. The deafness appears to result 
from the same connective tissue defect in the bones and soft tissues in and 
around the middle and inner ear. Classically this disease is transmitted as an 
autosomal dominant. 

4. Pseudoxanthoma elasticum is by nature an abiotrophy. The skin of the 
flexoral areas becomes lax and slightly nodular. Crazing of Bruch’s membrane 
behind the retina expresses itself as angioid streaking detected by fundoscopy. 
Pedigree evidence is consistent with an autosomal recessive transmission. A 
recent view is that the primary fault resides in collagen. 
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5. Hurler syndrome is a disorder of mucopolysaccharide metabolism. The 
cornea is clouded in many cases, and the impairment of intellect, one of the 
leading features, is progressive. More frequent is the autosomal recessive form 
of the disease affecting males and females equally. About 90 per cent of the 
subjects with this genotype have clouding of the cornea. The second variety is a 
sex-linked recessive (like classic hemophilia). In this case the cornea is probably 
never involved and the evolution of the disease is slower. 

6. Fibrodysplasia ossificans progressiva does have features which may make 
it qualify as a heritable generalized disorder of connective tissue. It may be 
transmitted as an incomplete autosomal dominant. 


DISEASES OF MULTIFACTORIAL CAUSATION 
1. Rheumatoid Arthritis 


Observations on the occurrence of multiple cases of rheumatoid arthritis in 
families would suggest a genetic predisposition, but no agreement with any 
simple genetic hypothesis. 

A. Psoriatic ARTHRITIS. There appears to be a distinct entity of arthritis 
specifically related to psoriasis. It has been suggested that a dominant gene 
with reduced penetrance is responsible for the disease. 

B. THE CAPLAN SYNDROME. This syndrome is the association of rheumatoid 
arthritis with a characteristic type of pneumoconiosis in miners. The same 
syndrome has been described in this country for the first time in a man with 
asbestos exposure. Studies indicate that this syndrome is due to an inherited 
abnormality of tissue reactions, not confined to the skeletal system. Both a 
“rheumatoid” genetic predisposition and exposure to coal dust seem to be 
necessary for development of the characteristic lung lesion. 

C. Sjégren’s syndrome is characterized by keratoconjunctivitis sicca, dry 
mucous membranes and arthritis-like rheumatoid arthritis. An autoimmune 
basis of the disease has been suggested. 


2. Ankylosing Spondylitis 


Susceptibility to this disease may be determined by a single dominant auto- 
somal gene which in the male is about 70 per cent penetrant, and in the female 
about 10 per cent. 


3. Osteoarthritis 


A. PRIMARY GENERALIZED OSTEOARTHRITIS. This seems to occur in multiple 
members of families more often than should occur by chance alone. Obesity, a 
recognized basis of this disease, is in part genetically determined. 

B. HEBERDEN’s NODES. These are sometimes believed to be distinct from 
generalized osteoarthritis, and appear to be determined by a sex-influenced 
autosomal gene. 

C. Leaa-CaLv£é-PEeRTHES’ DISEASE. This disease occurs very rarely in Negroes. 
Some pedigrees would indicate a clear-cut dominant gene with essentially full 
penetrance. 





til 
res 
do 
of 
of 


sil 


pr 


a eFfar = OL 2. 


— == 





BASIC SCIENCES 671 


D. CONGENITAL DISLOCATION OF THE HIP. This anomaly occurs about five 
times more often in female offspring than in males. The dysplasia of the hip 
responsible for dislocation may be inherited as a sex-influenced autosomal 
dominant. Preventive medicine can accomplish much by detecting the presence 
of hip dysplasia in the newborn and instituting proper therapy in the first days 
of life. 

E. FAMILIAL EPIPHYSIAL STIPPLING. This is another condition which may 
simulate an arthritis and may lead in later life to osteoarthritic changes. 


4. Systemic Lupus Erythematosus 


The evidence for genetic factors is at present meager. When the chemical 
defect in this disease is better defined, family studies can be conducted with 
possible profit. 


5. Rheumatic Fever 


In only about 3 per cent of patients who have acute streptococcal pharyngitis 
does rheumatic fever subsequently develop. Many studies in this country have 
demonstrated a familial aggregation of cases of rheumatic fever which probably 
is not explicable on the basis of common evironmental factors. It is believed 
that genetic factors determine the qualitative and/or quantitative nature of 
the host response to repeated streptococcal infections. Presently available evidence 
dictates particular vigilance with regard to this infection in children of families 
with a history of rheumatic fever. 


INBORN ERRORS OF METABOLISM 


1. Gout. A familial incidence was noted before the changes in the level of 
uric acid in the serum was discovered. It is now believed by some that the uric 
acid level is under multigenic control. The concept is that the acid level is a 
graded trait, like height or skin color. 

2. ALCAPTONURIA AND OCHRONOTIC ARTHRITIS. Direct proof of a deficiency in 
the enzyme, homogentisic oxidase, has been provided at National Institute for 
Arthritis and Metabolic Diseases in Bethesda. It is claimed by some that alcapto- 
nuria is inherited as an autosomal recessive, while others claim a dominant in- 
heritance for some pedigrees. 


Comments: McKusick’s interest in the gene-determined diseases of connective tissue 
has culminated in an admirable textbook which is well illustrated and very readable. 
(Heritable Disorders of Connective Tissue, Victor A. McKusick, C. V. Mosby Co., 1956.) 
The present paper being discussed brings up-to-date much of the data pertinent to the 
many clinical entities discussed in that textbook. Of particular interest is the author’s 
effort to call to the readers’ attention the following: (1) the presently accepted mode of 
inheritance; (2) the theorized basic defect; and (3) wherein possible a summarization of 
known biochemical findings of diagnostic significance of each entity. 

Many of the diseases under discussion have important ocular manifestations which, if 
recognized, can be important diagnostic aids since the ophthalmologist is not infrequently 
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the first to see the patient. To aid the ophthalmologist to review these signs and symp- 
toms an attempt to list the more important findings follow: 
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I. Single Gene Mutation 


Il. 


A. 


4 


D. 


E. 


C. 


Marfan’s syndrome 

1. Ectopia lentis 

2. Congenital defects of iris—miosis 
3. Defects of the angles 

4. Coloboma of lens 

5. Index myopia 


. Ehlers-Danlos syndrome 


1. Elasticity of eyelids 

2. Defects of lacrimal apparatus 

3. Bleeding into conjunctiva and lids 
4. Retinal hemorrhages 

Osteogenesis imperfecta 

1. Blue scleras 

Pseudoxanthoma elasticum 

1. Angioid streaks 

2. Macular degeneration 

3. Retinal hemorrhages 

4. Choroidal atrophy 

Hurler syndrome 

1. Cloudy corneae (in recessive form) 
2. Clear corneae (in sex-linked form) 


Multifactorial Etiology 


A. 





Rheumatoid arthritis 

1. Uveitis 

2. Scleromalacia perforans 

3. Band keratopathy (Stills disease) 
4. Episcleritis 


. Psoriatic arthritis 


1. Psoriasis of eyelids 
2. Psoriatic keratitis 


. Sjogren’s syndrome 


1. Keratitis and conjunctivitis sicca 
2. Rare perforation of cornea 


. Ankylosing spondylitis 


1. 40 per cent have uveitis 


. Epiphyseal stippling 


1. Rare development cataract 


. Systemic lupus erythematosus 


. Retinal cytoid bodies 

. Retinal hemorrhages 
Papilledema (papillitis) 
. Blepharitis 

. Chemosis 

. Exophthalmos 

. “Angiospastic retinitis” 
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G. Rheumatic fever 
1. Embolic phenomenon 
2. Uveitis 
3. Amaurosis fugax 
III. Inborn Errors of Metabolism 
A. Gout 
1. Uric acid crystals in cornea and conjunctiva 
2. Episcleritis and scleritis 
3. Uveitis 
B. Ochronosus 
1. Wedge shaped sclera discolorations 
C. Primary systemic amyloidosis 
1. Any ocular change possible secondary to involvement of arteries 
2. Characteristic sheetlike opacities of vitreous 
3. Periarteritis 
McKusick has rightfully emphasized that individual variation and forme fruste is to 
be expected inasmuch as each individual’s disease is the end product of a complicated 
interplay of mutant genes, environment and the individual’s personal gene pool. 
Harowp F. Fats 





CONGENITAL DEFECTS 
CONGENITAL MICROPHTHALMOS WITH CYST FORMATION 


E. G. Gitt AND R. B. Harris 


Department of Ophthalmology, Gill Memorial Eye, Ear and Throat Hospital, 
Roanoke, Virginia 


Virginia M. Month., 1959, 86: 33-36 


Congenital microphthalmos with cyst formation is an uncommon condition 
which represents a failure in the normal closure of the fetal fissure. If any in- 
jurious influence acts upon the embryo during the stage of closure of the fissure, 
the retinal tissue at the margin of the fissure may become either prematurely 
differentiated or the growth rate of the inner wall may become unduly accelerated 
causing excessive eversion of the retinal tissues and hence herniation of this 
retinal tissue through the fetal fissure with a retinal cyst formation. Microph- 
thalmos is not necessarily associated with cyst formation, but when it is, 
it is usually of a marked degree and may even be confused with anophthalmia. 
Microphthalmos may also result from any influence that retards growth of the 
eye at any stage in embryonic development. 

The direct causative agent in these cases is often obscure, but in some a 
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definite history of some intrauterine infection or familial trait is found. Due to 
its being a recessive character in some families, at least, the hereditary aspect 
may be overlooked. 

In the case under study the first generation, that is the great-grandmother 
and grandfather, were first cousins. Their offspring were eight in number—five 
males and three females. Of the five males, two were congenitally deaf; and of 
the three females, two died early and one had microphthalmos. The patient’s 
grandfather was unaffected, as was the third generation. On the father’s side no 
abnormalities were found except for one of his brother’s children who has a 
small coloboma of the iris which of course represents a somewhat similar defect 
embryologically. In the fourth generation there are two children, both living. 
The first child by these parents was normal but the second is the case being 
presented. This pedigree suggests indirect recessive transmission of this trait. 
The first generation apparently carried this recessive factor which showed up in 
their offspring. The trait did not manifest itself again until the fourth generation 
when the parents of these children, both of whom carried the latent recessive 
factor for microphthalmos and incomplete closure of the fetal fissure, mated 
and the two recessive factors met in one individual and produced this defect. 

Macklin (Canadian M.A.J., 1927, 17: 327) found that the transmission for a 
microphthalmos was usually of the recessive variety although the transmission 
may be of the dominant or direct variety, that is from one generation to the 
next generation. She also found evidence that definite sex-linked transmission 
could take place in these cases, the trait being manifest only in the males of the 
family. 


Comment: Microphthalmos with cyst formation, as stressed by the authors, indeed is a 
rare entity but as such intrigues the interest of the ophthalmologist. Microphthalmos 
associated with colobomatous defects of the iris, choroid, and occasionally the optic nerve, 
in which classification the reported case apparently belongs, must be differentiated from 
pure microphthalmos. In the latter the eyes are about 60 to 66 per cent smaller than normal, 
generally hyperopic, rarely exhibit macular changes and are not infrequently complicated 
by glaucoma. Incomplete dominant and recessive modes of hereditary transmission have 
been reported for pure microphthalmos. The vast majority of cases, however, occur sporadi- 
cally. 

Another type of microphthalmos, that of complicated microphthalmos, must also be 
differentiated from microphthalmos associated with colobomatous defects. In complicated 
microphthalmos the small eye has been associated with a vast number of developmental 
ocular defects as well as general aberrations; for example: corneal opacities, anomalies 
of the iris and cornea, congenital cataract, vitreous and retinal defects, polydactylism, 
mental retardation, malformations of the skeleton, deaf mutism, and so forth. Dominant, 
recessive, and sex-linked recessive hereditary patterns have been recognized in families 
exhibiting complicated microphthalmos. 

In general, the concensus of opinion regarding the mode of inheritance of microphthalmos 
associated with colobomata is that of an autosomal dominant. The pedigree of Drs. Gill and 
Harris could also be interpreted as suggesting autosomal incomplete dominant inheri- 
tance as opposed to their conclusion of recessive inheritance. In the authors’ family the 
incompleteness of the pedigree and accompanying information makes genetic interpre- 
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tation hazardous and at best dangerous. The consanguinity of the great-grandparents of 
the child presented contributes no information of value in establishing the patient as 
being homozygous for a recessive noxious gene. It would be of considerable help if we 
knew whether there exists a close relationship between the parents of the child. 

It is my conclusion that this report contains insufficient data to justify the authors’ 
conclusion as to a recessive mode of inheritance for their case of microphthalmos associated 
with colobomata. 


Harowp Fats 
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THE OCULAR EFFECTS OF ATOMIC RADIATION 


H. P. VENABLE 


Homer G. Phillips Hospital and Washington University College of Medicine, 
St. Louis, Missouri 


J. Nat. M. A., 1959, 51: 121-126 


The ocular lesions resulting from the explosion of an atomic bomb may be 
divided into three categories: (1) mechanical injury, similar to that produced 
by other explosive agents, (2) thermal injury and (3) radiation injury. 

Thermal injury from long wave energy will produce flash burns, but more 
important injuries are produced when an observer attempts to watch an atomic 
explosion without protective goggles. These lesions simulate, but are not nec- 
essarily the same as those found in eclipse blindness. Since the human blink 
reflex occurs at an average of 0.1 second, it is not fast enough to prevent damage 
from atomic detonation. The latter has a peak admission before 0.01 second. 
During the early phase the atomic flash at the retina reaches brightness up to 
100 times that of the sun. It has been shown that the heat generated in the 
choroid of a patient exposed to atomic radiation is frequently higher than the 
boiling point of water, causing a water-vapor explosion. 

The ocular lesions resulting from atomic radiation can be divided into two 
groups: acute and chronic. The ocular lesions of acute radiation are primarily 
confined to the retina, and are limited to that structure and the nerve fiber 
layer as it overlays the nerve head. It has been found: (1) the lower the white 
count, the more severe the retinal damage and (2) the closer the individual was 
to the atomic bomb, the more serious the retinal damage. Microscopic examina- 
tion of the eye balls removed at autopsy in Hiroshima and Nagasaki showed 
degenerative changes of the lens in 15 out of the 18 eyes that were so examined. 
The hemorrhages were of four types. (a) Flame hemorrhage (seen in 25 or 
54.3 per cent of the cases) situated in the nerve fiber layer of the retina. It is 
due to the rupture of capillaries in that layer and infiltration of similar blood 
elements between the nerve fibers. These lesions, as well as the other fundus 
lesions described, were nearly always situated close to the nerve head. (b) 
Preretinal hemorrhages (23.9 per cent) seemed to be a gross development of 
the flame hemorrhage in which the blood leaked into the subhyaloid space 
producing an elevated rounded hematoma immediately adjacent to, but not 
invading, the vitreous. These lesions were often quite large. (c) Roth-type 
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lesions (8.6 per cent) were larger than most hemorrhages and were almost 
invariably seen overlying a large artery. (d) Vitreous hemorrhage (4.3 per cent) 
was characterized by an infiltration of the vitreous body itself by blood which 
had burst through the hyaloid. Of all cases examined, 30 to 35 per cent showed 
exudation into the retina. It took the form of round, snow-white, slightly elevated 
lesions obscuring the retinal vessels. Flick was unable to find incipient lens 
changes in acute radiation sickness. 

Sinskey has demonstrated rather conclusively that most of the ocular findings 
of chronic atomic radiation are confined to the lens. One hundred and sixty-five 
Hiroshima survivors who gave a 90 to 100 per cent history of epilation and a 
carefully selected control group were used in the following study, conducted 
6 to 8 years after the atomic bomb explosion. Of 164 controls, 10 per cent were 
found to have polychromatic granular placques on the posterior capsule. In 
the exposed group there were 84 per cent positive cases. Minimum positive 
change was considered to be a definite tiny subcapsular placque located axially, 
as seen only with the slit-lamp. The majority of the discovered lesions were not 
visible by the ophthalmoscope and were identical in appearance to those seen 
in the control group. 

Loss of vision resulting from changes in the lens caused by nuclear radiation 
from atomic bombs had always been much publicized as a dreaded aftermath of 
the explosion. In the total survey there were 150 survivors with posterior- 
capsular placques large enough to be visible with the ophthalmoscope. Sinskey 
found that out of those, 129 could be corrected to 20/25 vision. The remaining 
25 had less than 20/25 vision but all of these had serviceable vision with proper 
corrective lenses. In fact, from these studies it is readily apparent that the 
human lens is extremely sensitive to nuclear radiation. Of 420 survivors between 
400 and 1800 meters from ground zero, 4 per cent were positive, irrespective of 
epilation and ceiling. Statistically significant lens changes are present in survivors 
without any other known early or late evidence of radiation damage. It is 
therefore imperative that all workers employed in an atomic energy plant 
be examined biomicroscopically prior to being engaged in this work. Further- 
more, at definite intervals their eyes should be re-examined to determine if 
their bodies are overexposed to atomic energy. 
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SOME EFFECTS OF ACCELERATION ON HUMAN SUBJECTS 


M. G. Wess, Jr. 


Aviation Medical Acceleration Laboratory, U.S. Naval Air 
Development Center, Johnsville, Pennsylvania 


J. Aviation Med., 1958, 29: 879-884 


The human cardiovascular and nervous systems appear to bear the brunt of 
adversity during centrifugation. The following observations were made at the 
Aviation Medical Acceleration Laboratory over the last 2 years, on subjects 
from 18 to 40 years of age. 


CARDIOVASCULAR SYSTEM 


Petechiae, which result from the rupture of unsupported capillaries during 
acceleration, occur on the area farthest removed from the center of rotation. 
Although this pathologic phenomena is considered of minor importance, some 
of its complications, like the positive evidence of blood in the stool for several 
days after the acceleration experiment, bear further inquiry. During transverse 
chest-to-back acceleration (with a negative 2 g component) subjects have re- 
ported an unpleasant sensation of fullness in the neck and throat, flushing and 
fullness of the head, and in some cases pain behind the eyes. Another symptom 
of vascular involvement is the acute pain in upper and lower extremities ex- 
perienced during acceleration. A large percentage of men subjected to the stress 
of positive g experience an increased cardiac rate (sometimes twice normal), as 
well as cardiac arrhythmias. Although cardiologic studies of those subjects 
showed no permanent heart damage, it is thought that great care should be 
exercised in choosing men for high g studies. Only those who have shown no 
abnormalities at lower levels of acceleration should be used for further tests. 


NERVOUS SYSTEM 

One of the effects of acceleration on the nervous system is the unconsciousness 
produced in centrifuge subjects and in pilots in aircraft. Peripheral light loss is 
the physiologic end point most common in this laboratory. Unconsciousness 
does not occur often, but 3 subjects who were unconscious for less than 20 seconds 
were available for interview. Although the period of confusion upon recovery 
was very short, all subjects were somewhat disorganized mentally for about 2 
hours after the episode. The labyrinthine apparatus produces symptoms in 
every centrifuge subject. Some men are extremely sensitive to angular acceler- 
ations and cannot be used as centrifuge subjects due to nausea and vomiting. 
Most subjects rapidly develop a degree of tolerance to these disquieting effects 
of motion. To maintain this tolerance frequent exposure to angular acceleration 
is necessary. The intensity of unpleasant sensations in good subjects who did 
not ride the centrifuge for several weeks depends on the number and frequency 
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of exposures, the g levels attained, and the acceleration pattern. The disturbance 
of the labyrinthine sense lasts 6 to 8 hours, and occasionally for 24 hours. As 
man’s reactions are studied under more violent conditions it seems probable 
that more severe and possibly permanent damage to the labyrinth will be en- 
countered. 


OTHER EFFECTS 


In addition to these effects on the cardiovascular and nervous systems there 
are other symptoms. Some of these symptoms are: fatigue, irritability and sharp 
chest pains. The site of the pain, its extent, and the g level at which it begins 
vary with the position of the subject. 


Comment: Petechial hemorrhages in unsupported structures occur when the increased 
intravascular hydrostatic pressures are produced in the region of the eye. If the intensity 
of the forces is increased this same mechanism can produce eyelid, orbital and even intra- 
ocular hemorrhages. Visual function can be impaired by such injury to either the eye or 
the brain when forces become extreme. 

Impairment can also be produced by the opposite effect of acceleration, as mentioned, 
by a decrease in the intravascular pressures when accelerational forces are in the opposite 
direction. Again the visual impairment may be due to the resulting hypoxia of either the 
eye, the visual pathways or cortex. 

Victor A. BYRNES 














Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer’s name and 
address, but these will be omitted on request. 





REHABILITATION 
LIFE ADJUSTMENT SERVICES FOR THE BLIND 


Harry E. Hayes 


J. Rehabilitation, 1959, 25: 7-9, 13 


The rehabilitation of the blind aims at the achievement of suitable employ- 
ment, but more important still is a total adjustment to the job situation. At the 
rehabilitation center the blind person is indoctrinated with the manner in which 
blindness will affect his living pattern and is helped to acquire emotional and 
intellectual acceptance of the hard facts. The blind person’s intellectual, social, 
physical and vocational abilities are appraised through interviews and then 
tested under optimal conditions. Work operations are observed through job 
tryouts. This experience gives the blind a realistic picture of job settings which 
cannot be gained through mere discussion. At the rehabilitation center the blind 
are expected to be independent and to take initiative. They are trained in posture, 
independent mobility, personal grooming, housekeeping, table etiquette, use of 
telephone and typewriter, braille and script writing, shopping and the handling 
of money, social graces and interpersonal relationship. Skill in travel ability 
means an emancipation from dependence. 

At the rehabilitation center the blind are in a group with similar problems 
and aspirations. Effective emotional therapy results from the natural, day-to-day 
intragroup communication. The performance of members of the group is im- 
pressive to the less skilled and encourages them to greater effort. The congeni- 
tally blind individual has no problem in adjusting to blindness as such but lacks 
understanding of what may be expected of him as a responsible competitor. By 
contrast, the newly blinded person has a knowledge of the sighted work-world, 
but needs help in making the necessary social and physical adjustments. 

Several case situations are cited to show how the rehabilitation services have 
helped in the general and vocational adjustment of blind adults. The blind 
worker is prepared for a job that he can do well, enjoy and retain. This is essential ; 
it gives the blind person status in the eyes of society and enables him to take 
advantage of privileges otherwise denied, and to assume family and community 
obligations. 


Comment: In the population of the United States, one in 500 is legally blind, or a total 
of 340,000. Unfortunately the formal education of the ophthalmologist rarely includes 
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any material on the rehabilitation of the blind such as this interesting article presents. 
The average ophthalmologist is totally unacquainted with the social agencies in this field 
and the various governmental helps available. Nearly every large metropolis has a Light- 
house for the Blind which ophthalmologists would do well to visit. At the Chicago Light- 
house the blind are turning out precise factory work by means of jig set-ups for major 
companies at standard wages. Indeed one company found that the products of the blind 
were better than those of their sighted workers and came to the Lighthouse to learn the 
methods used. After World War II, the rehabilitation of the blind became a major concern 
of the government and an outstanding rehabilitation center was established at the V. A. 
Hospital, Hines, Ill. At this center the blind are taught to travel by aid of the long cane, 
which in the long run is superior to the seeing-eye dog. About 60 per cent of the legally 
blind have some vision. When the acuity is above 4/200, magnification by an appropriate 
optical aid may enable the person to still read. A large proportion of those “legally blind” 
may be thus helped. 
James E. LeBENSOHN 





OPHTHALMIC JURISPRUDENCE 
BLINDED BOXERS SUE 
Sight-Saving Rev., 1958, 28: 221 


Who is to blame when a prizefighter loses his sight as the result of blows to 
the head? The logical answer would be that since the human head was not meant 
to be pounded, the institution of boxing should be indicted. This is the implication 
in three lawsuits brought by ex-boxers in France who claim that their injuries— 
resulting in blindness for two of them—were caused by the negligence of their 
employers. Edgar Joubert, editor of World Veteran, tells the story in the February 
1958 issue. 

Theodore Joannes Nollet, former lightweight champion of France, has brought 
suit for 50,000,000 francs against the French Boxing Federation, its physicians 
and manager, blaming them for the loss of his sight. Born in Martinique, Nollet 
came to France in 1950, and during his military service the medical examiner 
recorded his vision as normal in the right eye and 20/100 in the left. For this 
reason one well-known boxing manager refused to accept Nollet and advised 
him to give up boxing. However, the Federation licensed him, and the ambitious 
young man soon became champion. After about 20 bouts Nollet began having 
headaches and eye pains, but the Federation’s official physician, finding Nollet’s 
vision was still 20/20 and 20/100 declared him fit to continue in the ring. 

As his vision deteriorated Nollet was unable to protect himself against heavy 
blows to the head. In 1954, after 39 fights, he threw in the towel, though the 
Federation still licensed him as fit. Two years later he had surgery for a detached 
retina, and by late 1957 was blind in both eyes. He is now an old man of 28. The 
first hearing of the trial was on November 28, 1957. 
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A similar suit, for damages of 10,000,000 francs, has been brought by the 
former bantamweight Tino Cardinale, an Italian living in Paris. After ten years 
in the ring, with the Federation doctor fully aware of Cardinale’s alarming eye 
symptoms, the boxer went to the hospital with retinal detachment in both eyes. 
The right eye was enucleated, and the left was barely saved, with low residual 
vision. 

The third boxer now in the French courts is suing the promoter of the Palais 
des Sports in Paris and the official doctors for making him fight when unfit. He 
suffered brain injuries, and has turned in his card. 

The author estimates that 300 boxers have died in the ring in various countries. 
The cause has usually been cerebral hemorrhage, which has also produced un- 
counted cases of blindness, deafness, and traumas of the nervous system. He 
cites an American study in which sensitive instruments measured the force of 
gloved blows on the head. Repeated punishment of this kind is almost bound to 
cause cerebral tumors and hemorrhages. An English study has shown that 
amateur boxers are apt to retire from the ring when their symptoms become 
alarming, but professionals who make their living at the “‘sport”’ stay until they 
are punch-drunk. The reasoning behind the three cases pending in France is that 
boxing physicians should protect fighters and force them to retire before they 
become complete wrecks. 


Comment: This reviewer is not familiar with regulations requiring eye examinations 
for boxers. Certainly anyone who has a detachment or has had one should not be per- 
mitted to enter the ring. 

Ideally there should be a complete eye examination prior to and after each fight to 
include vision, visual fields, and careful study of the peripheral retina. Anyone showing 
peripheral degenerative changes should not be permitted to box. 

It has been my limited personal experience that professional boxers are not always 
cooperative when it comes to matters of this sort, and therefore stringent and enforceable 
regulations should be established. 

DANIEL SNYDACKER 
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BIFOCAL SPECTACLES 
BENJAMIN [I RANKLIN 


Philadelphia, Pennsylvania 


7. George Whatley Passy, 21 August, 1784. 


Your eyes must continue very good, since you can write so small a hand with- 


1.1 spectacles. I cannot distinguish a letter, even of large print, but am happy 
in the invention of double spectacles, which serving for distant objects as well 
as near ones, make my eyes as useful to me as ever they were. If all the other 
defects and infirmities were as easily and cheaply remedied, it would be worth 
while for friends to live a great deal longer, but I look upon death to be as neces- 
sary to our constitution as sleep. We shall rise refreshed in the morning. 


B. Franklin 


To Benjamin Franklin London, 15 November, 1784. 


| have spoken to Dolland about your invention of double spectacles, and, by 
all | can gather, they can only serve for particular eyes, not in general. 
George Whatley 


To George Whatley Passy, 23 May, 1785. 


$v Mr. Dolland’s saying that my double spectacles can only serve particular 
eves, | doubt he has not been rightly informed of their construction. I imagine 
it will be found pretty generally true, that the same convexity of glass, through 
which a man sees clearest and best at the distance proper for reading, is not the 
best for greater distances. I therefore had formerly two pairs of spectacles, which 
I shifted occasionally, as in travelling I sometimes read, and often wanted to 
regard the prospects. Finding this change troublesome, and not always sufficiently 
ready, I had the glasses cut and half of each kind associated in the same circle. 
By this means, as I wear my spectacles constantly, I have only to move my 
eves up or down, as I want to see distinctly far or near, the proper glasses being 
always ready. This I find more particularly convenient since my being in France, 
the glasses that serve me best at table to see what I eat not being the best to 
see the faces of those on the other side of the table who speak to me; and when 
one’s ears are not well accustomed to the sounds of a language, a sight of the 
movements in the features of him that speaks helps to explain; so that I under- 
stand French better by the help of my spectacles. 

B. Franklin 
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BENJAMIN FRANKLIN 


Comment: In the Franklin bifocal the lenses for distance and for near wer 
the two parts being held together simply by the frame. An improvement, the “nerfectio 
bifocal,’ changed the design by fitting the reading correction into a semicircular cut- 
of the distance glass. One hundred years after Franklin’s invention, in 1884, came t! 
cement bifocal in which the presbyopic addition was cemented to the spherical surf: 
of the distance lens by Canada balsam, a substance having almost the same refract 
index as crown glass. This bifocal was inexpensive and allowed the near correction to 
changed readily, but the wafer was conspicuous, its edge collected dust. and the cem 
tended to separate. The cosmetic fused and one piece bifocals followed, the Kryptok 
1908, the Ultex in 1910. After the expiration of their patents, “flat-top” segments w 
a short optical radius (distance from optical center of segment to its upper edge) w 
introduced (Panoptik, Fulvue, Univis-D, Ultex-K). These segments permit myopes 
moderate degree to wear bifocals with less discomfort, and their minimal ‘jump’ 
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helpful to workers who move about much and read only occasionally such as waitresses, 
saleswomen and taxi drivers. On the other hand, reduction of displacement in the reading 
field is desirable for professional and sedentary occupations and this can be accomplished 
in hyperopia by the appropriate selection of segments of longer optical radii; and in high 
myopia by adding to the flat-top segments “‘slab-offs” (prism base up in the bifocal area). 
Occupational bifocals with a large near-vision field and a distance window is preferred by 
dentists and book-keepers. Three types are available: the inexpensive Rederite, which 
can be recommended only when the distance correction totals less than one diopter; extra 
large Ultex segments (AA); and “minus adds” in which the near correction is flint glass 
and the distance window is a fused crown-glass segment. Bifocals in anisometropia pose 
a special problem because of the prismatic differential in looking down. Not infrequently 
the presence of a natural anisophoria simplifies the solution. Otherwise optical compen- 
sation can be effected by dissimilar segments, slab-off, or prism in the segment. In aniso- 
metropic myopia when binocular vision is not necessary and the correctable acuity of 
each eye is good, instead of bifocals, the less myopic eye may be fitted for distance and 
the more myopic eye for near. 


REFERENCE 


LepENsOHN J. E.: Practical problems pertaining to presbyopia. Am. J. Ophth., 32: 22, 
1949. 


BIOGRAPHICAL NOTE 


Benjamin Franklin (1706-1790) was born in Boston, and after only four years of 
formal schooling became a printer’s apprentice at age 12. Starting in Philadelphia as an 
independent printer he rapidly prospered and at age 23 purchased The Pennsylvania 
Gazette from which the present Saturday Evening Post claims lineal descent. Three years 
later he launched Poor Richard’s Almanack which has since been translated into 15 lan- 
guages. Its aphorisms are still quoted such as: “No man e’er was glorious who was not 
laborious”; ‘‘What signifies knowing the names, if you know not the nature of things.” 
The community-minded Franklin inaugurated in the colonies the first lending library, 
the first police force and the first fire department. He also helped in founding the Pennsy]- 
vania Hospital, the University of Pennsylvania and the American Philosophical Society. 
The general recognition of Franklin’s political and executive gifts made him ambassador 
of the colonies to Great Britain and later to France and also a member of the Continental 
Congress and the Constitutional Convention. Before leaving for France at age 70 he gave 
the Continental Congress a personal loan of about 4000 pounds. His various diplomatic 
missions required a prolonged sojourn abroad, totalling 16 years in London and 9 years 
in Paris. He consequently became the most cosmopolitan spirit of his age and knew more 
men of eminence in science, letters and politics than any other man of his time. 

Franklin retired from business at age 42 to devote himself to science. For six years he 
did so exclusively and his scientific interests continued to occupy the intervals of his 
subsequent varied activities. Franklin was concerned with every sort of natural phenom- 
enon including many phases of medical science. His detailed studies in electricity, cul- 
minating in the famous experiment identifying lightning and electricity, established firmly 
his place as a scientist. Honorary degrees were bestowed upon him by universities at 
home and abroad, M.A. from Harvard, Yale, and William and Mary, LL. D. from Edin- 
burgh, D.C.L. from Oxford; and he became an honorary member of the Medical Society 
of London and the Royal Medical Society of Paris. The French translator of his scientific 
works, Barbeu Dubourg, did much to facilitate Franklin’s reception in France. Science 
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was a true child of the Enlightenme i 
Congress for the abolition of slavery. 


REFERENCE 
Perrer, W.: The Medical Side of Benjamin Franklin, 122 pp. W. J. Campbell, Philadelphia, 
1911. 
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Book Reviews 





“The Eye in Evolution”’ (Vol. 1 of System of Ophthalmology) by Sir W. 
Stewart Duke-Elder (C. V. Mosby Company, 1958; xvi + 843 pp.;$27.50). 
There are to be 15 volumes in the System of Ophthalmology, serving as a com- 

plete rewrite of Sir Stewart’s 7-volume Textbook. This first volume is all Duke- 

Elder, and it is to be hoped that several of the others will be also, although for 

many of them he will have help from colleagues and will function essentially in 

an editorial capacity. 

Sir Stewart, with a twinkle in his own eye, calls The Eye in Evolution an ex- 
tension of the first twenty pages of the Textbook. It is that—in the same way 
that the Bible is an expansion of the 10 commandments. 

Probably every week of Sir Stewart’s existence can be accounted for. One 
knows that he did not spend half his life as a professional zoologist; but, this 
great book reads as if he had. Duke-Elder has somehow found time to digest 
a myriad of details regarding the eyes and vision of animals and the animals 
themselves. Others have written larger books around fewer facts. Duke-Elder 
differs in that he is able to think like a zoologist about the facts. As a gratifying 
consequence his book is the only one to date, covering the eyes of both inver- 
tebrates and vertebrates, that does not commit the prime error of trying to 
derive each kind of eye from some other kind of eye—in particular, the verte- 
brate eye from the eye of some invertebrate type. 

The first third of the main text, in eight chapters, covers the primitive re- 
sponsivities of plants and simple animals to radiant energy where nothing de- 
serving to be called an eye is present, the locomotor and colorational responses of 
eyeless and eyed forms where what the animal sees (or whether he sees) is not 
in question, and the organization of the most important kinds of eyes in the most 
important invertebrate phyla. 

The second third of the main text, in seven chapters, is devoted to the early 
history and comparative morphology of the vertebrate eye. There is frequent 
allusion to habits and environmental features, where these help the anatomy to 
make sense—physiology could not be entirely reserved for later chapters, else 
for most readers the life would go out of the present ones. 

An equal amount of text, in three chapters, starts with the organization of 
visual nervous systems and what little is known of endocrinologic involvements 
in responsivity to light, and goes on through the ocular and visual physiology 
of invertebrates to the vision of vertebrates—broken down as well as possible 
into the ‘‘outmoded” (but pedagogically indispensable) categories of light-sense, 
color-sense, and form-and-space functions. 

Sir Stewart’s treatment of the invertebrates is complete enough to make it 
seem much less of a shame that the massive manuscript of Lorus and Margery 
Milne, on invertebrate photoreception, has not found a publisher. The coverage 
of vertebrate eyes and visual ecology happily relieves your reviewer of his gnaw- 
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ing guilt over not having ever gotten out a second edition of his own (1942) 
book. 

Three of the last four chapters of The Eye in Evolution are really appendices, 
In one, the degenerate eyes of blind and purblind animals are lumped together 
irrespective of taxonomy. Luminous organs are given a chapter primarily because 
some of them resemble an eye in structure—logically enough, inasmuch as it is 
fundamental that the route of a ray through any optical system is reversible. In 
a future edition, there may be more consideration of possible mutual adaptations 
of eyes and light-producing organs, in the way of a suiting of the absorption 
spectra of some visual photopigments to the emission spectra of some biolu- 
minescent materials. The chapter on median eyes, too, was perhaps “frozen” 
just a little too soon. Sir Stewart was not able to take advantage of the recent 
explosion of experimentation on these structures, which suggests that they are 
about as much imitation eyes as the luminous organs are: some median eyes, at 
least, are esentially heat receptors standing in control over the activity-levels of 
their poikilothermous possessors, spurring them when they are cold and sedating 
them when they are in danger of burning themselves out. 

The very last chapter (XXII) is so tiny an appendix that it might have been 
a footnote if it did not contain a couple of illustrations. It deals with the electric 
organs of a single fish, in which these are converted extraocular muscles. The 
extraocular muscles of whales, which have been converted into heating pads, as 
well deserved a chapter to themselves; but even to Duke-Elder’s thoroughness 
there had to be a limit. A brief epilogue, an excellent resumé of paleontologic 
facts, a fine glossary (helped out by the many little drawings in the margins of 
the text), and a tremendous index complete the volume. 

In the treatments of material of which my own knowledge is fair to good, the 
only errors I can find are too tiny to list. It can be assumed that the quality of 
the whole book is as high. The American edition of The Eye in Evolution is being 
advertised as invaluable to the ophthalmologist for the light it sheds upon 
clinical matters. This is nonsense; no ophthalmologist will treat a single patient 
more wisely, for having read this book. Because of such advertising or in spite of 
it, the work is already a best seller in medical bookstores. This is fine, even if 
many persons are buying it only because they expect to acquire the whole System 
and would not want the set to appear incomplete. Actually, any reason for buying 
The Eye in Evolution is a good reason, and any purchaser whose first love is the 
human eye will take no harm from an exposure to other eyes which is not only 
painless but enthralling. 


Gorpon L. WALLS 


*‘Strabismes, hétérophories, paralysies oculo-motrices, les déséquilibres 
oculo-moteurs en clinique,’”’ by R. Hugonnier. (Masson & Cie, Paris, 
1959. 230 fig., 748 pp.) 

The book entitled “Strabismus, Heterophorias, Oculo-motor Paralysis, the 

Oculo-motor Imbalances in Clinical Practice, by Dr. René Hugonnier of Lyon, 

France, is concerned with the various aspects of oculomotor imbalance in clinical 
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practice and intended primarily for the beginner in ophthalmology as well as 
the orthoptic technician. This task is admirably accomplished, and the author 
exposes the most difficult problems in a simple, clear and direct fashion. Never- 
theless, the reader is made aware of the many pitfalls and disappointments 
attending orthoptic therapy. Of the subject matter, there is very little that can 
be considered new or original, yet the organization of the material will certainly 
clarify many procedures, explain the rationale and results of the various in- 
struments, and give the new resident a working knowledge based on compre- 
hension rather than on doctrine. An excellent foundation will thus be acquired 
whereupon personal thought can be expanded. 

The anatomy and physiology of the extraocular muscles is reviewed in the 
first part, as well as the physiology of binocular vision. Strabismus and hetero- 
phorias are then considered, and the chapters concerning amblyopia and 
abnormal retinal correspondence are to be especially recommended, even though 
many theoretical considerations are oversimplified for the sake of clarity. The 
exposé of paralytic squints is a concentrate of basic information and will appeal 
to many seeking a rapid refresher. Methods of examining the various ocular 
imbalances as well as their surgical and nonsurgical treatment are quite classical 
and no one will find anything very fundamental which is unacceptable. This 
book is based on good, sound, clinical experience and should be of benefit to all 
those with a working knowledge of the French language. The author mentions 
the ophthalmologist who condemns orthoptics or else relegates the decisions 
concerning therapy to the technician because of a lack of understanding of 
orthoptics. This book will certainly help prevent such a situation and will also 
be found useful by those preparing for boards or organizing postgraduate courses. 

JoreL B. CHopos 


“L’Ophtalmologie francaise au XXe Siécle. Les progres de l’enseigne- 
ment de la clinique et de la thérapeutique,”’ by R. Onfray. (Masson & 
Cie, Paris, 1959. 238 pp.) 

Dedicated to three famous French ophthalmologists, André Rochon-Duvi- 
gneaud, Victor Morax, and Félix de Lapersonne, this book by Onfray is a resumé 
of all the contributions, great and small, the French School of Ophthalmology 
has made to this science for the past 58 years. Numerous monographs and articles 
are noted under the various headings. Some have already made history, while 
others deserve recognition for they contain original information developed much 
later outside of France. One of the principal aims of this book is to acquaint 
ophthalmologists all over the world with the active and productive program 
carried out by their colleagues in France since the turn of the century. Among 
the many examples of important dates in French ophthalmology mentioned are 
the publication of a thesis by Victor Morax in 1894 on the bacteriology and 
etiology of acute conjunctivitis and ocular asepsis, as well as Félix Lagrange’s 
report in 1925 to the French and Belgian ophthalmologic societies in Brussels 
on the utility of a fistulizing irido-sclerectomy in infantile glaucoma. This book 
will certainly be of interest to those concerned with the history of ophthalmology, 
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and may prevent in some instances the repetition of work done many years ago. 
Many ideas concerning the various ophthalmologic problems are touched upon, 
and their evolution in France can be followed quite easily. 

Hepwice E. HaBeccer-Cuopos 


“L’hérédité en ophtalmologie,”’ by J. Francois. (Masson & Cie, Paris, 1958 

629 figs. 876 pp.) 

Under the title L’hérédité en ophtalmologie (Heredity in Ophthalmology) 
Jules Frangois, professor of clinical ophthalmology at the University of Ghent, 
Belgium, compiled in some 876 pages our present day concept of the genetic 
aspects of ocular disease. The author presents numerous personal observations 
and his subject has been divided into four parts. The opening chapters deal with 
the biologic and mathematic considerations regarded as indispensable for the 
understanding of the mechanisms involved in human genetics. In the second 
part, ocular genetics in general are exposed including preventive and therapeutic 
measures. The third part (476 pages) is a detailed study of each ocular affection 
and its hereditary implication. Finally, the author reviews the genetics of the 
various metabolic, neurologic, bony, skin, blood and endocrinologic diseases 
with accompanying ocular involvement. The closing chapter is devoted to syn- 
dromes or clinical entities of associated anomalies attributed by the author to 
some pathologic gene rather than to an infectious or metabolic disturbance of 
the intrauterine environment. 

The book is well written, clearly printed and abundantly illustrated repro- 
ducing not only the most eloquent pedigrees but also various familial obser- 
vations by the author. Several chapters constitute original review studies such 
as the one entitled “Functional anomalies of the retina” in which hemeralopia, 
Oguchi’s disease, congenital achromatopsia and dyschromatopsia of different 
types are discussed as hereditary entities. In the field of familial corneal dys- 
trophies the author draws from his own wide experience; this adds to the interest 
of this section. An extensive bibliography after each chapter, as well as an author 
and subject index, will undoubtedly be appreciated by those interested in further 
studies on the various subjects dealt with in the book. It is regretted that in 
some instances more emphasis was not given to associated defects and environ- 
mental factors. However, the book can be thoroughly recommended to ophthal- 
mologists and others in search of the causation and prevention of constitutional 
diseases. 


Hepwice E. HaBeccer-Cxopos 
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COMPLICATIONS IN STRABISMUS AND THEIR AVOIDANCE 


Epwarp A. DuNLAP 


The Department of Surgery (Ophthalmology), New York Hospital-Cornell 
Medical Center, New York, New York 


Complications in strabismus will usually fall into one of three groups: (1) those 
arising from incorrect or incomplete diagnosis; (2) those arising from improper 
surgical technique or improper choice of muscles for treatment; (3) those arising 
from surgical over- or undercorrections. 


INCORRECT OR INCOMPLETE DIAGNOSIS 


It is at once obvious that to treat an imbalance properly, it must be correctly 
identified and understood. This, in turn, demands a basic knowledge of individual 
muscle functions. Certainly one of the foundation stones on which all diagnoses 
are built is knowledge of the field of action of each individual muscle. This is 
particularly true in the analysis of vertical defects whose correction is a most 
fertile field for complications. Knowledge of the field of action of each individual 
muscle will usually reveal the muscle or muscles at fault, and this in turn permits 
analysis of secondary deviations, secondary contractures, inhibitional palsies, 
and the like—information which must be sought and understood. This general 
knowledge must be applied individually to each patient, for beyond a certain 
point, every case presents a unique problem. Detailed study of each case is 
demanded. It is not sufficient to label a case an esotropia and then blithely proceed 
with a recession-resection operation. It is important to determine if the esotropia 
is comitant or noncomitant (paralytic) and if it results from an excess of conver- 
gence from an insufficiency of divergence. It is also important to determine if it is 
on a mechanic or a neurologic basis. Similarly, it is inadequate simply to attach 
to a vertical defect a label such as “right hyper” or some other convenient tag. If 
a right hyper exists, it may be because one or both right eye elevators are over- 
active, or because one or both right eye depressors are underactive. Or, it may 
exist because one or both left eye elevators are underactive or one or both left eye 
depressors are overactive. 


Examination of the Patient 
In examining a patient, the defect. at both far and near ranges should be quanti- 
tatively estimated. This is most easily done with the prism cover test. Not only 
are those two measurements imperative, but those in the eight cardinal positions 
of gaze are also necessary. We now speak of eight cardinal positions of gaze 
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and include the direct upward and direct downward gazes because of the re- 
cently defined A-V syndromes. With these measurements known, and supple- 
mented by the screen comitance findings, a detailed diagnosis can be made in the 
great majority of cases. Anomalies of divergence can be differentiated from anoma- 
lies of convergence, the paralytic and nonparalytic cases can be differentiated, and 
if a vertical is present, the involved muscle or muscles can usually be pin-pointed. 
Thus, a careful and accurate diagnosis leads to avoidance of the complications 
caused by inaccurate or inadequate diagnosis. 

The determination of the refractive error, plus the behavior of the turn under 
prolonged atropine, if it is an esotropia, plus a possible trial on diisopropylphospho- 
fluoridate (DFP) or demecarium bromide (BC-48) will usually make it possible 
to establish the presence or absence of an accommodative factor. This point may 
take up to several months to establish, but when settled it may enable avoidance 
of the complications due to improper surgical intervention in a purely accommo- 
dative squint. Conversely, it can rule out senseless waiting and hoping that 
glasses will reduce an esotropia that is not accommodative. It can also establish 
the amount of each factor if a combined accommodative and nonaccommodative 
defect is present. The use of DFP or some similar agent as a diagnostic maneuver 
as well as a recognized form of therapy could well be increasingly practiced.' 
When an accommodative factor is suspected, it is well to use 0.5 or 1 per cent 
atropine from five days to four weeks. The usual routine of treatment with 
atropine for three days is often quite inadequate to paralyze accommodation 
completely and thus definitely to establish the diagnosis of an accommodative 
squint. If the use of atropine over a prolonged period still gives an equivocal 
answer, a recommended diagnostic regimen is: 0.025 per cent DFP in U.S.P. 
peanut oil, one drop daily for two weeks in each eye, then every other day for four 
more weeks. One of the newer agents such as 0.1 per cent phospholine iodide or 
0.25 per cent BC-48 might be substituted for DFP. If the turn is influenced, obvi- 
ously an accommodative element exists. Nonalteration in the quantitative amount 
of a turn under atropine, a miotic, and a possible trial on lenses, clearly establishes 
a turn as nonaccommodative. 

Fundus study is imperative and may lead to avoidance of the embarrassment 
of treating an amblyopic eye only to find later that it has an old central choroiditis 
or even a retinoblastoma. 

The establishment of the fixing eye is of utmost importance, especially when a 
vertical defect is present, for its recognition indicates or may even dictate which 
muscle to attack. Constant cross-fixation in an esotropia is usually an indication 
for strengthening the underacting laterals; homolateral fixation or a fluctuating 
fixation pattern may call for a different surgical approach, based on whether the 
esotropia is a convergence excess or a divergence insufficiency type. 

Supplementing the above basic routine examination are two other maneuvers. 
One is available to all, but the other, unfortunately, is not. The first is study of 
behavior of the muscles on passive movement by the examiner: so-called forced 
duction. This requires topical anesthesia in adults and general anesthesia in infants 
or children. It is an especially valuable maneuver in infants with prominent 
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esotropia and seemingly weak lateral recti where the diagnosis could be congenital 
Vith nerve underaction, congenital medial rectus hypertrophy, strabismus fixus, 
or adherence syndrome. Manipulation of the horizontal recti will often supply 
this answer. Similarly, forced duction testing in certain indicated vertical defects 
establishes the diagnosis of the sheath or the adherence syndrome. The second 
maneuver is electromyography. It differentiates a neurogenic defect from a 
mechanic or anatomic one and is the test par excellence to diagnose congenital 
nerve paralysis. It cannot provide an answer to the amount of nerve involvement 
when a partial paralysis exists. 

Mention must be made of the importance of a careful family history, especially 
if other siblings have had surgery. Their type of defect, their course, and their 
response to surgery may give clues as to the future course of the patient under 
treatment. We have recently seen a 4-year-old child with a nonaccommodative 
convergence excess who measured 35° at near range. Her mother, during childhood, 
had had two operations involving both medial recti and both lateral recti for an 
esotropia, and she is still far undercorrected. It is reasonably safe to do liberal 
surgery here, even though the patient carries a +3.50 O.U. refractive error. On 
the other hand, we have observed a family with seven children, all of whom have 
esotropia of varying amounts. Some have an accompanying vertical defect, others 
do not. Two are wholly accommodative, others are partially accommodative, and 
others have no accommodative element. Understandably, a very conservative 
amount of surgery is done on the ones who are nonaccommodative. 

The age of onset is an important consideration. If early, the turn is much more 
apt to be a result of an anatomic defect than to a neurologic or refractive one. If 
early, a severe amblyopia is more apt to be present. If early, there is less chance 
to obtain a functional “cure.” 

Therefore, it is clear that the best way to avoid a complication based on diagno- 
sis is to make a detailed study of each case, taking as much time as necessary to 
obtain reliable data and every shred of evidence leading to a fuller diagnosis. By 
this, we do not mean procrastination, for once a case is diagnosed, if surgery 1s 
indicated, early surgical intervention is in order. The sooner mechanical alignment 
is obtained, other things being favorable, the better is the chance of a functional 
result and not just a cosmetic one. It is our responsibility to make every effort to 
give both of these. 


IMPROPER SURGICAL TECHNIQUE OR IMPROPER CHOICE 
OF MUSCLE FOR TREATMENT 

Once the diagnosis is made, the question of therapy arises. It is not the purpose 
of this paper to discuss the general therapy of imbalances, though it is admitted 
that complications can arise in the fields of glasses and orthoptics. Complications 
with glasses are most apt to occur in the treatment of accommodative esotropia, 
especially the abnormal A:C ratio type, and consist largely of either inadequate 
response with remaining esotropia, or too much relaxation of accommodation with 
long and continued use of full correction, resulting in a receding N.P.C.* and even 
actual exotropia. This paper deals only with surgical complications. 


* Near point of convergence. 
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MODIFIED DUANE CLASSIFICATION OF MOTOR ANOMALIES 


1. Anomalies of individual movements 
2. Anomalies of dysjunctive movements 

a. Convergence 

b. Divergence 

c. Sursumvergence 
. Anomalies of associated movements 
4. Anomalies of rotation 

Fig. 1 


w 


Surgery In Comitant Imbalances 


We are part of the rapidly growing group that advocates bilateral surgery in 
dealing with comitant imbalances, in contradistinction to the recession-resection 
school. If one accepts a slight modification of Duane’s? classification of imbalances, 
then the comitant childhood squints fall into group 2, the anomalies of dysjunctive 
movements (fig. 1) and will be in one or a combination of four groups: convergence 
excess or insufficiency, or divergence excess or insufficiency. Thus, an esotropia 
may arise from either convergence excess or divergence insufficiency, and an 
exotropia may arise from either divergence excess or convergence insufficiency. 
The differential diagnosis here is made on the basis of measuring the quantitative 
amounts of the turn present at far and at near. The differential diagnosis here is 
most important, for if an esotropia is due to convergence excess it requires surgery 
different from that required for a divergence insufficiency. 

Since convergence is a function of near range, surgery in these types of defect 
should properly be directed at muscles controlling near range. If there is excessive 
convergence, medial rectus recessions are in order; if convergence is inadequate, 
medial rectus resections are indicated. Since the balance or ratio between con- 
vergence and divergence is central and is mediated bilaterally, equally, and si- 
multaneously, it does not seem logical in a straightforward convergence excess 
to weaken one medial and to leave the other alone to continue overacting, while 
at the same time to strengthen a lateral rectus that is functionally normal and 
not underactive—which is what a recession-resection operation does here. 

Divergence is a function of far gaze and is controlled by the lateral recti, so ina 
straightforward divergence excess it is logical to weaken both lateral recti. In 
divergence insufficiency, by the same reasoning, surgery should consist of bilateral 
lateral rectus resections. Following this rational approach, proper surgical choice 
may avoid the complication of an over- or undercorrection at one range of gaze as 
compared with the other. The fact that some surgeons can get good quantitative 
results with a recession-resection operation may be a compliment to the adaptabil- 
ity of the neuromuscular mechanism of the eyes and not necessarily a vindication 
of their surgical choice. 

However, in long-standing cases of the dysjunctive defects, the imbalance may 
measure approximately the same at far and near. In these cases, it is not only 
correct but imperative to direct surgery to both lateral and medial recti, so here 
a recession-resection operation is not only quite justifiable but actually indicated. 
The monocular recession-resection operation is also properly used in adults with a 
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long-standing amblyopic eye from any cause. But in young children, the mere 
existence of an amblyopia does not automatically indicate this monocularoperation, 
for if the findings still clearly indicate a specific convergence or divergence defect 
with the amount of the turn differing significantly at far and near, it is our 
feeling that bilateral surgery is preferable to monocular. In justification for the 
recession-resection operation, it has been said that parents are reluctant to permit 
bilateral surgery. We have not yet encountered a parent who refused to allow 
binocular surgery when the situation was explained. 


Surgery in Noncomitant Imbalances 


In contradistinction to the comitant defects discussed above, defects on an 
anatomic, mechanic, or neurologic basis will give a paralytic or paralytic-type 
squint, and the surgical procedure of choice here is different. This large group of 
imbalances falls into Duane’s group 1 (Fig. 1), the anomalies of individual move- 
ments. Here are found acquired paralytic squint, strabismus fixus, retraction 
syndrome, congenital medial rectus hypertrophy, congenital IlIrd, [Vth, or 
Vith nerve involvement, most vertical imbalances, adherence syndrome, sheath 
syndrome, A-V syndrome, residuals of trauma to brain, orbit, or globe, and 
others. Discussion of all these is not feasible, but some comments are in order. 

Surgery is felt to be justifiable in a retraction syndrome when there is a head 
turn in the direct forward gaze. The hope is to move the field of single binocular 
vision present in most of these cases to the midline area so the need for the head 
turn is eliminated. It is perhaps superfluous to state that in the retraction syn- 
drome, the fibrotic muscle or muscles involved should not be resected in an effort 
to strengthen them; this is not only ineffectual but actually increases the retrac- 
tion and consequent lid narrowing. Vertical recti transplants temporally in an 
effort to aid abduction of the eye are still under clinical investigation. 

In the adherence syndrome, surgery is definitely in order and consists of freeing 
the adhesions wherever they are in each specific case. Their existence has been 
described by Johnson,? who also devised a manipulative test for them. This 
requires general anesthesia in infants and children, but this should make for no 
hesitancy to examine if the condition is suspected. In a rare case, breaking the 
adhesions by manipulation alone may produce improvement. 

In the sheath syndrome, Brown‘ stated that surgery is not indicated if the 
patient has fusion in the forward and lower gazes without head tilt. However, in a 
series of 15 cases he reported marked improvement in 4, moderate improvement in 
1, slight improvement in 8, and no improvement in 2. Aebli has reported improve- 
ment in some of his cases. Our own surgical results are disappointing, though we 
too have had improvement in some. The status of the inferior oblique on electro- 
myography examination may provide a clue as to whether some benefit may be 
anticipated. If inferior oblique function is demonstrated, it may be more justifiable 
to consider surgery, but it should be realized that the simple presence of an 
inferior oblique firing pattern does not necessarily mean that normal motility 
exists. Surgery in this condition usually consists of removal of the shortened, 
restricting superior oblique sheath by dissection, or else a simple severance of the 
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sheath (sheathotomy). Tenotomy or tenectomy of the superior oblique tendon 
itself usually should not be done unless definite superior oblique overaction exists; 
but it is usual to do an accompanying strengthening procedure on the inferior 
oblique—a tuck, advancement, resection, or combination, depending on the sur- 
geon’s individual preference or training. The prognosis should always be guarded 
and no complete elimination of the defect should ordinarily be expected or offered. 

Surgery in the A-V syndromes is still under a wide range of individual opinion, 
trial, and choice, and is far from being settled at this time. In general, it can be 
said that there is no reason not to operate. However, the amount of surgery done 
in comparison with an ordinary case where the measurements are the same on 
looking directly up and down will of necessity vary. Indeed, many of our poor 
results in the past in horizontal cases were undoubtedly caused by lack of recogni- 
tion of the existence of an A-V component. It is surprising how often this condition 
is found if it is carefully sought. These syndromes may or may not be accompanied 
by a vertical imbalance. It has been our usual custom to operate on the vertical 
as we would if it were present in a routine case. Leaving alone a marked vertical 
component will probably preclude a good result in the correction of any horizontal 
imbalance. The employment of vertical surgery to alter the horizontal state awaits 
further clarification as the etiology of this condition becomes established. 

Though some ophthalmologists might believe that the best way to avoid com- 
plications in all the above syndromes is to avoid any surgical intervention, we 
feel strongly that neglect, procrastination, and disdain of possible therapeutic 
measures are unwise. 


Surgery in Vertical Imbalances 


Vertical muscle surgery is increasingly receiving the recognition it deserves and 
demands. Much of its past neglect has been due to fear, either from ignorance of 
the anatomy or a specific diagnosis of the imbalance, or to the fact that its pres- 
ence was not noted. The first requirement in the handling of a vertical defect is 
to recognize its existence, either as an accompanying component of a horizontal 
imbalance or as an isolated defect. On the basis of reports of various authors, a 
vertical may be expected to be found in 25 to 55 per cent of all cases. In an un- 
reported series of 912 tropias at the New York Hospital-Cornell Medical Center, 
we found a combined horizontal-vertical in 38 per cent of patients and a pure 
vertical in 5 per cent. White and Brown® in their series of 1955 cases of both 
tropias and phorias found 18 per cent combined and 18 per cent pure vertical. 
Thus, they are not at all uncommon. Many are small and are found only after 
the horizontal component has been neutralized by prisms, or they may be found 
only in a cardinal position of gaze by screen comitance or cover test. In cases 
where a disparity exists between the screen comitance findings and quantitative 
measurements, it is better to rely on the former as an indication of the true state. 

The existence of a vertical imbalance in turn demands analysis as to type. 
This is usually not too difficult, especially if it is an early case. The field of the 
greatest estimated or measured imbalance is obviously the site of the basic defect. 
Knowing the two muscles acting in that field, the one at fault is found. For ex- 
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ample, if a patient has a right hypertropia or phoria that is greatest in looking 
down and left, and absent or less in the other directions of gaze, the defect lies 
with either the right superior oblique or the left inferior rectus, since the lower 
left gaze is the field of action of these two muscles. Since the right eye is higher, 
it presumably cannot depress properly and the left inferior rectus is either de- 
pressing normally or overacting as a secondary deviator. Thus, the diagnosis is a 
right superior oblique underaction. Diplopia fields may be utilized but it is our 
feeling that in the great majority of cases they are unnecessary as a diagnostic 
procedure. They are of value in following a case, either surgical or otherwise, to 
evaluate the benefit of treatment. Compensation cases may demand them to 
avoid the complication of embarrassment under cross-examination in court. Plot- 
ting of duction limits on a perimeter is often of value for pre- and postoperative 
comparisons in a paralytic squint. 

The major difficulty in analyzing a vertical defect occurs in long-standing 
cases when comitance has been partially or wholly established. In these it may 
be impossible to indicate the muscle originally at fault, and the choice of surgery 
in these cases is indeed difficult. This automatically indicates the extreme impor- 
tance of early recognition of vertical imbalances, for then the diagnosis will be 
easier to make, the choice of surgery will be more clearly indicated, and sec- 
ondary complications in other muscles will be absent or less severe. All of this 
will lead to fewer complications. 

Complications in vertical muscle surgery fall into two groups: (1) those arising 
from inadequate or incorrect diagnosis; (2) those arising from faulty technique. 
These are aside from too much or too little surgery. The first group may be 
largely avoided by adequate study and analysis of each case. The importance of 
knowing the fixating eye has already been mentioned but is worth reiterating. 
This will usually designate and often dictates the surgery to be done. The princi- 
ples of vertical muscle surgery are: 

1. Strengthen underacting muscles. 

2. Weaken overacting muscles. 

3. Confine surgery to the muscles acting in the field or fields of greatest devia- 
tion. 

4. When the paretic eye is the fixing eye, weaken the secondary deviator in 
the sound eye as the first maneuver. 

5. When the sound eye is the fixing eye, try to strengthen the underacting 
muscle as the first maneuver. 

6. If alternating fixation occurs freely and regularly, weaken the secondary 
deviator as the first maneuver. 

The most important points listed are numbers 4 and 5. These are always sound 
principles to follow, although at times an exception may occur in imbalances 
involving the downward gazes, where the first effort might best be directed at 
trying to strengthen the underactive muscle regardless of the fixing eye. This is 
because of the importance of the lower gazes in everyday life, and the slight risk 
of weakening a second muscle acting in the lower fields if a too liberal recession 
of the secondary deviator is done as the first operation. In severe cases, it may 
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be necessary both to weaken the secondary deviator and to strengthen the 
primarily underactive muscle at the same time. In long-standing cases, if a 
secondary contracture is well established, surgery may have to include a weak- 
ening procedure on the direct antagonist of the primary underacting muscle. It 
is not wise or even necessary to do all three of these procedures at the same time. 
If an extreme case demands it, they can be done in stages. We are quite opposed 
to operating on the superior and inferior obliques of the same eye at the same 
time, because too often an overcorrection results. One key facilitating successful 
surgery on the obliques is good exposure, and with it they can usually be operated 
on easily and properly, avoiding complications from poor exposure leading to 
faulty placement. 


Surgery of the Obliques 


Taking up the inferior oblique first, it is our feeling that the weakening pro- 
cedure of choice is a measured recession done at the insertion. While we have 
had almost no experience in operating on the inferior oblique at its origin, it is 
not as sound a procedure on theoretical grounds and is not much easier techni- 
cally. We feel that a measured recession is preferable to a free myotomy, since 
the former can usually be relied upon to give a more precise quantitative re- 
sponse. A free myotomy may produce much or little effect, depending on where 
the muscle happens to reinsert, and this is scarcely a sound way to handle a 
specific imbalance. It is sensible to do a large recession for a large defect and a 
small one for a small defect rather than a routine myotomy for all cases regard- 
less of their quantitative amounts. Our technique and its results have led us to 
feel that the minimum recession producing any reliable response is 5 mm., and 
that this will usually effect a correction of 3° to } in the forward gaze measure- 
ment at near range. The maximum recession we do without fear of crippling 
muscle function is 10 mm. This will usually handle 20° to 25 in the direct for- 
ward gaze. In very small defects of 2° to 44 in the forward gaze, we have been 
using partial myotomies and myomectomies of 4 to 24 of the muscle somewhere 
within 7 to 10 mm. of its insertion. This has often given a good response though 
it is by no means infallible. Three points worth special attention are: 

1. The insertion should be carefully searched for a second tongue—on many 
occasions we secure what is felt to be the entire muscle, only to find, after clamp- 
ing and cutting, a second tongue well differentiated in body and site of insertion 
from the major portion. Failure to identify and include this occasionally-present 
tongue can lead to a prominent undercorrection. 

2. Caution should be exercised in cleaning the muscle preparatory to recession 
or advancement, lest the wide variation in the nerve’s site of entrance into the 
muscle cause inadvertent tearing or cutting. 

3. Many severe esotropias with a very small overaction of the inferior oblique 
on screen comitance spontaneously subside following esotropia correction. If 
they do not, then surgery for their continued overaction may be indicated as a 
second procedure. 

In our opinion the strengthening procedure of choice on an inferior oblique is 
an advancement according to the technique of McLean.* Our experience in the 
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past with tucks and resections has not been good, though Brown prefers a tuck 
to an advancement. It is not necessary to remove the lateral rectus to do either 
a recession or an advancement, although this will facilitate doing them the first 
few times. The amount to advance varies with the amount of the defect and 
the site of the insertion. At times, an advancement to the inferior margin of the 
lateral rectus is all that need be or even can be done; at other times the new 
insertion may be placed far above the superior margin of the lateral rectus, 
indeed almost to the superior oblique insertion site. The usual placement is about 
2 to 3 mm. above the superior margin of the lateral rectus. It is impossible to 
give precise figures of diopters of correction per mm. of advancement, and the 
most that can be said is that it is ordinarily wise to do a large advancement. 
The incidence of adhesions between the inferior oblique and the lateral rectus 
(as the former passes under the latter) is practically negligible. As an extra 
safeguard, a piece of Gelfilm is placed between the two muscles at this site. If 
a tuck of the inferior oblique rather than an advancement is done, by all means 
the tucked portion should be fastened to the sclera temporal to the inferior 
rectus to prevent the tuck itself from possibly retracting under the inferior 
rectus and thus creating a limiting adhesion. 

To proceed to the superior oblique, the operation of choice for weakening it is 
the intrasheath tenotomy of Berke’ when correction up to approximately 15° is 
desired, and the intrasheath tenectomy of 2 to 5 mm. when maximum weaken- 
ing is sought. An excision of over 5 mm. entails the risk of severely crippling 
the muscle, though larger excisions have been reported by Nakagawa.* The 
excision should be made near the insertion but before the tendon fans out. 
Severance or excision of both sheath and muscle involves the risk of eliminating 
all function. For the beginner, the technique of this maneuver is facilitated by 
detaching the superior rectus, but it is not imperative to do so. 

The best procedure to strengthen the superior oblique is a tuck or an actual 
resection—the former is favored by McLean, the latter by McGuire.’ Our ex- 
perience has consisted solely of tucks. The important point to remember here is 
to place the tuck on the temporal side of the superior rectus and to fasten it to 
the sclera. At the end of a tucking operation, the eye should appear to be well 
overcorrected; if it is not, then the tuck has been too small and an undercorrec- 
tion is most certain to occur. 

It is a well recognized fact that relatively large amounts of surgery must be 
done on the obliques either to strengthen or to weaken them. 

In contradistinction to the obliques, weakening procedures on the vertical 
recti give the greatest quantitative responses with the least amounts of surgery. 
Extreme caution must be exercised here owing to the danger of overcorrection. 
A second factor to consider is the possible complication of an alteration of the 
fissure width if excessive surgery is done. 


Surgery of the Vertical Recti 


To discuss the superior rectus, it can be said that the maximum safe recession 
is about 4 mm., and anything over this will most likely both cripple the muscle 
and widen the fissure to an amount cosmetically troublesome. To strengthen 
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the superior rectus, a routine resection is in order, with or without an accompa- 
nying cautious advancement. Unfortunately, a resection usually has to be limited 
in amount because of the danger of producing a ptosis, especially if the resection 
is accompanied by an advancement. It is our feeling that a 4-mm. resection is 
the maximum that can usually be done without risking this. In the occasional 
case where more has to be done, the patient or the parents should be told ahead 
of time that there may be created a lid disparity that may require future cor- 
rective surgery. 

An inferior rectus recession in our opinion should be limited to a maximum of 
4 mm., as more will most likely both cripple the muscle and give a dropping of 
the lid margin. Likewise, a resection of about 4 to 5 mm., with or without an 
accompanying advancement, is the maximum that can be done without risking 
a rising of the inferior lid margin to give a cosmetic blemish. By and large, we 
do not think inferior rectus resections hold up well, although they may be used 
with increasing frequency in certain A-V syndromes if some opinions as to the 
etiology of these conditions are borne out by clinical experience. 

A word of caution should be expressed concerning pseudoptosis. This condi- 
tion is found in the vertical imbalance known as double elevator underaction, 
wherein the superior rectus and inferior oblique of the same eye are underac- 
tive.!°. " Pseudoptosis shows when the sound eye fixes and the involved eye 
hangs down in hypotropia. It is differentiated from true ptosis in that pseudopto- 
sis disappears when the paretic eye is made to fix. The eye is then open normally. 
If it does not open normally, but shows only partial disappearance of the ptosis, 
then a true ptosis is present in addition to the pseudoptosis. It is in this condi- 
tion of double elevator underaction that the principles of vertical surgery are 
most clearly applicable. More than one pseudoptosis has been operated on 
because the surgeon did not examine the vertical muscle balance of the indi- 
vidual. This is certainly a complication to avoid, in that ptosis surgery does not 
correct pseudoptosis. 


SURGICAL OVER- OR UNDERCORRECTIONS 


Even with the correct diagnosis, correct choice of muscles to be operated on, 
correct technique, and presumably correct amounts of surgery on the basis of 
past experience and judgement, the complication of overcorrection or under- 
correction may arise. The avoidance of this complication is probably impossible 
at times. 


Surgical Overcorrections 


To pursue the subject of overcorrection first, everyone who has done any 
significant amount of muscle surgery has had cases of esotropia of 40° “blow 
apart,” and go to an exotropia of 40° with “standard” amounts of surgery. Our 
cases and those seen in the clinic at the New York Hospital have, for a signifi- 
cant part, occurred in children who are hyperkinetic, overly emotional, tense, or 
psychoneurotic. Frequently it is in an only child who may be badly spoiled. One 
can often suspect these potential problems, and now when we have a child of 
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this nature, it is observed over a long period of time with deliberate procrastina- 
tion. Surgery, if and when done, is ultraconservative, and the parents are ad- 
vised of this in advance. The presumed reason for this type of response here is 
a “hypertonic” nervous system, giving exaggerated manifestation of a basically 
small imbalance. A second fertile source for this behavior exists when a “stand- 
ard” amount of surgery is done for an A-esotropia type of A-V syndrome. This 
will be discussed subsequently. 

Another point of help is the observation of the patient under anesthesia at 
the time of surgery. Some esotropias of 30° or 40° go to a mildly outward po- 
sition under anesthesia, while others stay in an esotropic position. When this 
outward position is observed, the medial recessions should be more conservative 
than when the esotropia persists. An esotropia that decreases under anesthesia 
is most apt to be on a neurogenic basis, whereas one that does not decrease is 
apt to be on an anatomic (structural, insertional, adhesions, etc.) basis. 

The A-V syndromes have relatively recently been recognized as such and 
described in detail by Urist*?: *- : ® and others. In some respects they represent 
exaggeration of the small asymmetry of horizontal imbalances in the upward 
and downward gazes that has long been recognized and allowable as normal. 
Their etiology is not yet settled. Whatever the cause may be, there is a highly 
potential source of overcorrection when the A-esotropia or the V-exotropia 
types are dealt with. In the A-esotropia, the usual amount of medial recession 
done for the esotropia measured in the direct forward gazes will lead to an over- 
correction in the direct downward gaze that can spread upward at once or in 
the immediate future to give a bad exotropia in the direct forward gazes. Simi- 
larly, in the V-exotropia, an overcorrection in the lower gaze can come from the 
proper amount of lateral recession based on measurements in the direct forward 
gazes. Surgery in the presence of these two types of imbalance, when based on 
the amount of turn in the direct forward gaze, had best point toward an under- 
correction. This, in turn, indicates the importance of looking for this type of 
imbalance in the routine preoperative study of every case. 

Faced with a sizeable overcorrection of an esotropia, one usually has to re- 
operate and strengthen the muscles that were weakened. It is well known that 
replacement of a receded muscle to its original position will not restore the 
original amount of defect, but no figures of reliability can be given as a quanti- 
tative guide for judging how much to do. In reoperating a receded medial, it 
may or may not be necessary to accompany its advancement with a resection, 
depending on the amount of overcorrection present. To minimize the possibility 
of the undersurface of this muscle healing down again to the site of its recession 
insertion so that that insertion and not the new advancement insertion would 
continue to act, it is advisable to place Gelfilm over the old site and to extend 
it up to the new insertion site, but without incorporating the Gelfilm into the 
new insertion proper. 

An overcorrection of the standard divergence excess type of exotropia is un- 
common and is usually small in amount if it does occur. Firm procrastination is 
in order here for a period up to 4 months or even longer if improvement is oc- 
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curring. Esotropias up to 15° or thereabout will usually subside. We have seen 
an esotropia at near range of 20° disappear by the end of a year. Some surgeons 
deliberately aim at a small overcorrection of the ordinary divergence excess, 
Although Scobee said it is impossible to overcorrect a divergence excess, it can 
be done; and if one is faced with an esotropia of 254 to 30, it will probably re- 
quire intervention, though even here a waiting period of a few months is in 
order. It is freely admitted that a large amount of equanimity is required in this 
situation when discussing the problem with the parents! 

In an overcorrection of the exotropia of amblyopia, the usual procedure is to 
weaken the medial to what is felt to be an appropriate amount. 

An overcorrection of a vertical defect is somewhat difficult when operating 
on the obliques and easy when operating on the vertical recti. When one occurs, 
it is best to explore the muscle originally operated on and try to correct it by 
weakening or strengthening it as the case demands. In some instances it might 
be necessary to work on the antagonist or the yoke muscle or both in addition 
to the original muscle. These vertical problems are so highly individualized that 
arbitrary statements concerning them are worthless. 


Surgical Undercorrections 


Undercorrection may represent a deliberate maneuver in the handling of a 
case, or it may be a complication only in that further surgery is required, since 
presumably not enough was done at the original operation. 

A deliberate undercorrection in the handling of a combined horizontal-vertical 
squint may be represented by doing only one component at a time. A frequent 
concept or practice is to do the larger component at the first operation, which- 
ever it may be, and the smaller at a second stage. One cannot quarrel with the 
theory of this approach, though it is usually not necessary, and in most cases it 
has been our practice to handle both components at the same time. 

A deliberate undercorrection is often done in operating on esotropias in chil- 
dren of 1 to 2 years. The reason is that growth will cause widening of the inter- 
ocular distance and thus increase convergence demands, so that if the eyes are 
wholly straightened at this age, they will diverge later. We are not at all con- 
vineed that this is correct or even sound thinking. The whole purpose of surgical 
intervention at this early age is to promote or facilitate the development of 
fusion by macular alignment. If the eyes are deliberately left undercorrected 
by 15 or 20 diopters, what possibility of fusion exists in this condition? But if 
full correction is done and visual alignment is obtained and fusion is learned or 
develops, then this fusion power could maintain alignment as the anatomy of 
the face and eyes changes with growth. We admit there are some exceptions to 
this theory as far as practice is concerned. 

At other times, a deliberate undercorrection in an esotropia may be the goal 
if, at the time of surgery, the medial recti are found to be excessively heavy or 
tight. It is logical to expect that when they have been weakened by recessions, 
the lateral recti will increase in power to function over a period of time. The 
opposite of this is not always so, however, for we have found that in children 
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of 3 to 5 years when a well defined convergence insufficiency with a poor N.P.C. 
exists secondarily to a primary divergence excess, and only the lateral recti are 
receded, convergence does not spontaneously improve with increased close work 
incidental to school, as one might expect. Even convergence exercises often do 
not control this. 

Unplanned undercorrections may represent inadequate quantitative surgery 
on the muscles operated upon or may be the result because not enough muscles 
were done. In this event, further surgery is in order. 


Other Complications 


A not uncommon vertical complication can occur in cases of bilateral unequal 
inferior oblique overaction. Frequently one will be found overactive only on 
screen comitance and then only minimally, while the other is markedly over- 
active. It has been our misfortune in some cases to correct only the large defect, 
and then later to see the other formerly minimal overaction steadily enlarge 
until it equalled or even exceeded the former overaction of the other eye. Now 
we aim at equalizing the overaction, which means that we will undercorrect the 
larger one to an amount approximating the lesser of the two, or we will aim at 
fully correcting both. It should be remembered that not all cases require this, 
but only those where a definite bilateral, unequal condition exists. 

In the A-V syndromes, the V-esotropia and the A-exotropia may have under- 
corrections in the direct downward gazes from the usual amount of horizontal 
surgery based on the direct forward gaze measurements. These may have to be 
left as is until further surgical experimentation and clinical experience reveal the 
proper surgical approach. At this time, the question is far from settled. 

All the above discussion has been predicated on the use of good surgical tech- 
nique. By this is meant neat, careful dissection, delicate handling of all tissue, 
control of bleeding, and avoidance of roughness at all times. Particular attention 
must be paid to preserving Tenon’s capsule as intact as possible. Sloppy or 
heavyhanded technique can give postoperative adhesions that could spoil an 
otherwise good result. 

The use of topical steroids postoperatively, especially in reoperations, is a 
worthwhile procedure in an effort to minimize adhesions. We are using Gelfilm 
increasingly, but do not yet think it necessary to use it routinely in every case. 

An infrequent source of complication that may give an under- or overcorrec- 
tion is a postoperative infection. When infection is suspected, local and systemic 
antibiotics should be instituted at once and a culture taken so that a more 
specific antibiotic may be chosen if indicated on the basis of testing the sensi- 
tivity of the offending organism to various drugs. Once a full-blown infection is 
established, one can only treat it, wait until it subsides, and then assess the 
damage. The muscle may have become detached from the globe. Excessive 
fibrosis almost invariably occurs, and with it bizarre patterns often result. 
Obviously the handling of this complication is completely individual. 

Another infrequent complication is the pulling loose of a suture, to free the 
muscle. This is recognized by a paralytic type of imbalance existing immediately 
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postoperatively in a formerly comitant squint; or by immediate limitation of 
function out of all proportion to that expected for the amount of surgery done. 
If this occurs, or is suspected, immediate exploration may be indicated, or it 
may be wise to wait a short time to make certain that recovery is not occurring. 

To date we have been fortunate in never having lost a muscle, although we 
have had close calls by virtue of their slipping out of the clamp. We recently 
saw one case where a competent surgeon lost a medial rectus and never did find 
it even with a half hour of searching. He finally closed and did nothing else. The 
patient, of course, had an immediate but incomplete paralytic type of exotropia 
which was not as severe as one might expect. The surgeon has watched this case 
for eight months and feels some improvement has occurred. We think a con- 
servative recession of the antagonist lateral rectus should be done. It need not 
be feared that the eye would be “frozen” in horizontal gaze as a result. 


SUMMARY 


In summary, we may state that complications in strabismus surgery are 
largely iatrogenic. They may arise from incomplete or incorrect diagnosis, im- 
proper choice of surgery or improper technique, and inadequate or excessive 
surgery. In addition, unpredictable responses to surgery may sometimes occur. 

The best way of avoiding complications is to study carefully each case as an 
individual problem, securing all the information possible, and then applying 
sound surgical principles and careful surgical technique. 

As Brown'* has succinctly stated, ‘avoidance of a pitfall is easier than the 
management of a complication.” 
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THERAPEUTICS 


LE BROMURE DE DECAMETHYLENE BIS NEOSTIGMINE 
(BC/48) DANS LE TRAITEMENT DES HYPERTONIES 
OCULAIRES 


BROMIDE OF DECAMETHYLENE BIS NEOSTIGMINE (BC-48) 
IN THE TREATMENT OF OCULAR HYPERTONIAS 


H. A. Mituer, J. Divert anp J. Crouzer 
Ophthalmologic Service of the Hospital of Montfermeil, France 
Bull. Men. Soc. frang. Ophth., 1957, 70: 518-539 


Decamethylene bis(N-methylcarminoyl-m-trimethylammonium phenol) (BC- 
48) is a brominated derivative of a quaternary ammonium. It is a white or slightly 
colored crystalline powder easily soluble in water. Its distinguishing pharmaco- 
dynamic feature is the presence of two neostigmine (Prostigmin) molecules linked 
to 10 carbon atoms by a methylene chain. Its properties are the same as those of 
eserine and are connected with the substituted urethane function from which the 
parasympathico-like action is derived, that is, myosis with spasm of the accom- 
modation, excitation of intestinal peristalsis, increase of the secretions, and true 
anticholinesterasic action (erythrocytic). However, its action differs from that of 
eserine; the presence of the quaternary ammonium confers muscarinic properties 
which are manifested on enervated or isolated organs without the intervention of 
acetylcholine. Its action differs also from that of Prostigmin which inhibits the 
true and the pseudocholinesterase to more or less the same degree, and from that 
of the aleoylphosphates, such as diiosopropy] fluorophosphate (DFP), which act 
primarily on the pseudocholinesterase, It is an extremely toxic substance and ap- 
parently unstable to some extent in solution. 

Ophthalmologically, BC-48 is a cholinergic intensifier; prolonged inhibition of 
cholinesterase causes an accumulation of acetylcholine which provokes a violent 
parasympathetic stimulation with contraction of the pupils, ciliary spasm and 
uveal congestion. 

In 1956 the Viennese ophthalmologists, R. Gittler and B. Pillat, reported their 
results with this product in 53 cases of ocular hypertonia (von Graefes Arch. 
Ophth., 1956, 473-494). They used it in the form of an eyewash diluted 1 in 100. 
In all of their 19 cases of chronic glaucoma a fall in ocular tension appeared within 
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24 to 48 hours after a single instillation of two drops. Myosis appeared within 30 
minutes after the instillation and attained its maximum simultaneously with the 
decrease in tension. In their 10 cases of acute inflammatory glaucoma success was 
obtained in 4 cases, 3 of which had not responded to pilocarpine or eserine. Good 
results were obtained in the 12 patients with glaucoma secondary to aridocyclitis 
or aphakia, except in 2 cases of aphakia. Spectacular decreases in tension were 
obtained in 2 eyes with microcornea and 1 with congenital aniridia but no re- 
sponse was elicited in 4 glaucomas secondary to retinal venous thrombosis or 6 
absolute and decompensated, operated glaucomas. Several of their patients com- 
plained of pain during the first 24 hours, in all probability due to spasm of the 
ciliary muscles. A sensation of burning for several minutes after the instillation 
and conjunctival redness were also noted. 

The present authors used one drop of BC-48, diluted 1 in 200, in 21 cases (26 
eyes) of ocular hypertonia, as follows: 11 cases (15 eyes) of simple chronic glau- 
coma; 2 cases of inflammatory glaucoma, one of which approached absolute 
glaucoma; 8 cases (9 eyes) of secondary hypertonia (4 with aphakia, 1 with acryli- 
zation of the crystalline; 1 with a disease of the graft; and 2 (3 eyes) with chronic 
uveitis). Most of these patients had received treatment with other productsor 
with surgery without success. The ocular tension was measured with a Schiétz 
tonometer before and after the instillation and every 24 hours until the tension 
increased again (in some hospitalized cases the measurements were made at regu- 
lar intervals several times a day). At the same time modifications of the diameter 
of the pupil were noted, as well as other manifestations such as pain and redness. 

In all 11 cases of simple chronic glaucoma the decrease in ocular tension was 
rapid, usually starting within 2 hours after the instillation of BC-48, and lasting 
from 3 to over 60 days. Second instillations were administered in 7 cases in which 
the effect had lasted 10 days or less, with resulting decreases in tension effective 
from 0 to 22 days. In one case of hypertonia secondary to an intracapsular re- 
moval of cataract followed by vitreous hemorrhages two years previously and 
subsequently poorly controlled by myotics and Diamox, one instillation of BC-48 
decreased the pressure from 35 to 16 for 15 days. BC-48 was ineffective, or effec- 
tive for only 1 to 4 days, in the other cases. 

The local tolerance of the product was found to be good. No allergic reactions 
were manifested. Conjunctival reactions were noted in 6 cases but did not last 
longer than 2 days. Periorbital pain of the sphincteralgic or nervous type due to 
a rapid accommodative ciliary spasm (3 to 4 diopters) was noted in several cases. 
The violence of the spasm of the ciliary muscles would seem to impose certain 
reservations on the use of this product in eyes with a fragile retina, but no compli- 
cations with respect to this contraction were noted in this series of cases. 

Myosis (average, 1 mm.) appeared a half hour after instillation of the BC-48, 
often preceding the decrease in pressure, and persisted for several days. Its evolu- 
tion is roughly parallel to that of the ocular tension but not absolutely identical 
to it. The persistence of the myosis should contraindicate the use of this product 
in cases of hypertonia associated with an endocular inflammatory process. To 
illustrate, we used BC-48 for the preoperatory reduction of the iris in connection 
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with a cataract operation and thus caused a myosis of 1 mm. which was refractory 
to twice daily instillations of neuter sulfate of atropine, 1 in 100, for 8 days. 

For cases of simple chronic glaucoma BC-48 is a valuable agent, easy to use by 
the patient or by the physician in out-patient clinics. 


Comment: This is one of the new anticholinesterase agents which appears to be of value 
for the therapy of glaucoma. It is under investigation currently in several centers in this 
country. Drs. Krishna and Leopold have reported on its use at the meeting of the Eastern 
Section of the Association for Research in Ophthalmology in November 1958. This drug 
is effective not only in 1 per cent as originally used by Gittler and Pillat, the Viennese 
investigators, and 14 to 1 per cent as used by Miller and his associates of France but also 
in 4 to 4 per cent as demonstrated by Krishna and Leopold. It hasall the disadvantages 
of potent anticholinesterase agents but is effective in the control of chronic wide angle 
glaucoma and some cases of secondary glaucoma. It is stable in water which is its chief 
advantage over floropry]l at the present time. 

It appears to have no distinct advantages over Echothiophate which was introduced 
earlier in this country by Leopold, Gold and Gold. Echothiophate is a potent 
anticholinesterase agent which also is stable in water solution at room temperature for a 
month or more. 


Irvine H. Leopoip 


SPECIFICITY AND COMPARATIVE ACTIVITY OF THE CAR- 
BONIC ANHYDRASE INHIBITORS NEPTAZANE AND 
DIAMOX ON ANIMAL AND HUMAN EYES 


Maurice E. LANGHAM 


The Howe Laboratory of Ophthalmology, Harvard Medical School, and the 
Massachusetts Eye and Ear Infirmary, Boston, Massachusetts 


Brit. J. Ophth., 1958, 42: 577-588 


Studies made with a new carbonic anhydrase inhibitor, 5-acetylimino-4- 
methyl-delta?-1 ,3 ,4-thiadiazoline-2-sulphonamide (Neptazane), indicated that 
this drug is more active than the well known carbonic anhydrase inhibitor Diamox 
in reducing the intraocular pressure and the rate of formation of the aqueous 
humor. Neptazane differs pharmacologically from Diamox in that it has greater 
activity in vitro, penetrates the blood-brain barrier more rapidly, and is excreted 
from the body more slowly (unpublished reports, Lederle Laboratories). Re- 
cently, Becker (1957) summarized his own unpublished studies and stated that 
Neptazane was three to four times more active than Diamox in decreasing the 
intraocular pressure of animals and man, and that side reactions were much less 
common in patients given Neptazane. 

In separate studies described in this paper, the specificity of these two potent 
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carbonic anhydrase inhibitors in decreasing the intraocular pressure and the rate 
of formation of the aqueous humor was analyzed by the use of compounds having 
a similar chemical structure but possessing no inhibitory activity. The control 
compounds differ from Neptazane and Diamox in not having a free sulphonamide 
group, a characteristic which is essential for carbonic anhydrase inhibitory action. 

From manometric records of the intraocular pressure and blood pressure of 
rabbits and cats, it was found that Neptazane in a dose as small as 1 mg. per kg. 
lowered the intraocular pressure independently of the blood pressure. In this re- 
spect it appeared to be two to three times more active than Diamox. Similar ef- 
fects were observed in conscious rabbits,a tonometric technique being used to esti- 
mate the intraocular pressure. Relatively high doses of the control compounds 
did not influence the intraocular pressure. 

The effect of the test compounds on the rate of formation of the aqueous humor 
was determined by a new technique which allows direct measurement of aqueous 
humor formation in conditions of constant pressure (Langham, 1958). With this 
procedure it was found that Neptazane caused an immediate decrease in the rate 
of aqueous humor formation in rabbits and cats after an intravenous injection of 
1 mg. per kg., whereas a positive effect was not obtained with Diamox with doses 
less than 2 mg. per kg. The time course of the change in aqueous humor formation 
was found to agree closely with that of the fall in intraocular pressure. It is 
therefore probable that the fall in intraocular pressure in this initial stage is de- 
termined completely by the decreased rate of formation of the aqueous humor. 
The control compounds did not influence the rate of formation of the aqueous 
humor. 

In attempting to assess the comparative activity of Neptazane and Diamox 
beyond their immediate action on the intraocular pressure, one is faced by appar- 
ent differences in the reaction of man and animals to these inhibitors, and also 
by the fact that the optimal conditions necessary to sustain the action of these 
inhibitors on the glaucomatous human eye have not yet been completely clarified. 
In the experiments on rabbits, evidence of a partial recovery of the intraocular 
pressure was observed within 2 to 3 hours of an injection of Neptazane, and it is 
uncertain to what degree this represented a recovery in the rate of aqueous humor 
formation or an increase in the outflow resistance. 

The results of the studies on man confirmed the conclusion of Grant and Trotter 
(1954) that the intraocular pressure of normal subjects might be depressed for 
days by the periodic administration of Diamox, and also suggested that the ef- 
fects of Neptazane were similar in this respect. The action of Neptazane was of 
particular interest in that the effects of a 250-mg. dose lasted for at least 20 hours, 
while a dose of 125 mg. depressed the intraocular pressure for more than 12 hours. 
By way of comparison, after a single dose of 250 mg. of Diamox, the intraocular 
pressure of normal subjects recovered within 6 to 8 hours. 

The specificity of the reactions caused by Neptazane and Diamox in the eye is 
evident from the observations made with the control compounds which have very 
similar chemical structure but no carbonic anhydrase inhibitory activity and 
which do not reduce the intraocular pressure. From these observations and the 
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conclusion that Neptazane is more active than Diamox in causing a fall in the 
intraocular pressure, it would appear probable that the ability of carbonic anhy- 
drase inhibitors to lower the intraocular pressure could be assessed from their 
activity in vitro. 

The transient changes in the blood pressure and intraocular pressure caused 
by the rapid intravenous injection of Neptazane, Diamox, or their control com- 
pounds were almost certainly caused by the alkaline properties of their sodium 
salts. All these compounds act as fairly strong buffers in the pH range of 7.0 to 
10.0, and, as solutions of their sodium salts have a pH of 9.0 to 10.0, some rise 
in blood pH at the site of injection must have occurred. This explanation is con- 
sistent with the observation that the transient pressure changes were not seen 
when the compounds were injected slowly. 

The direct measurements of the rate of formation of the aqueous humor, which 
demonstrated unequivocally that carbonic anhydrase inhibitors can cause a fall 
in the rate of flow, thus provide confirmation of previous conclusions based on the 
indirect procedures of tonography, fluorescein appearance times, and chemical 
analysis. 

Comment: Neptazane is another carbonic anhydrase inhibitor which, while three times 
as potent as Diamox, possesses many of the same side effects. It does appear to work more 
rapidly. These studies confirm the fact that carbonic anhydrase inhibitors reduce 
formation of intraocular fluid and in this way cause a drop in intraocular pressure. In this 
reviewer’s experience, Neptazane will work in some patients whose glaucoma has not been 
controlled by the combination of Diamox and miotics. 

Irvine H. Leopoip 


DIAMOX IN THE TREATMENT OF GLAUCOMA 


C. B. DHURANDHAR AND M. V. ALBAL 
Department of Ophthalmology, K. E. M. Hospital, Bombay 12, India 
J. Postgrad. Med., 1959, 5: 27-31 


The results of clinical trials with Diamox in cases of glaucoma in the K. E. 
M. Hospital in Bombay are presented in this paper. Fifty cases of glaucoma 
were treated with Diamox and 18 cases without Diamox, in order to compare 
the results. 

Until Diamox was introduced, surgery was very often needed; with Diamox 
the tension can be maintained at a lower level. Despite encouraging results 
surgery had often to be resorted to after initial treatment with Diamox, since 
most of the cases reporting to the hospital are poor and illiterate; they do not 
grasp the significance of the continued use of drugs, but believe in temporary 
relief only. Thus, to avoid repeated attacks of glaucoma, in most of the cases 
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surgical treatment was chosen to follow up in spite of good results with Diamox. 
In only two cases of chronic simple glaucoma it was possible to continue the 
treatment for the last 4 months. 

In acute cases, Diamox brought about a dramatic reduction in tension where 
miotics had failed to help in any way. Out of 17 cases, 9 were treated with 
Diamox and 8 with a combination of Diamox and miotics. The latter cases 
showed prompter relief than those treated with Diamox alone. On an average 
the tension in the range of 45 mm. Hg to 60 mm. Hg was brought to 25 mm. 
Hg in 2 days. In secondary glaucomas due to iritis or iridocyclitis, Diamox is 
most useful as it reduces the tension and thus makes it possible to give mydriatics 
at the same time. Due to Diamox the problematic surgery of glaucomatous 
cataract has become easier. There are fewer complications if Diamox has con- 
trolled the tension preoperatively. Clinical trials in the Department are continued 
for long-term therapy. 


ACETAZOLAMIDE THERAPY WITH RENAL COMPLICATIONS 


D. Wynne Davies 
United Cardiff Hospitals, Cardiff, Wales 
Brit. M. J., 1959, 1: 214-215 


Acetazolamide (Diamox) is widely used in the treatment of heart failure, 
epilepsy, and glaucoma. Although this drug is chemically a heterocyclic sul- 
fonamide, there have not been many reports of renal complications following 
therapy. A number of cases have been recorded with renal colic while receiving 
treatment, but some of these were shown to have renal calculi. One patient was 
reported to have renal colic after 2 weeks of treatment, but a calculus was not 
demonstrated. Barraquer and Escribano (Rev. clin. espafi., 1957, 64: 310) re- 
corded typical renal colic in 30 patients among 300 treated for glaucoma, and 
5 of these had copious hematuria. 

A case is reported in which the repeated administration of acetazolamide 
was followed by recurrent renal complications. The patient, a professional 
man aged 28, had been subject to major and minor fits for 12 years, attributable 
to idiopathic epilepsy, and had regularly taken various anticonvulsant drugs. 
In addition, acetazolamide, 250 mg. daily, was first prescribed in March 1957, 
and the incidence of his fits diminished. Without any previous history of renal 
disorder, he developed severe colicky pain 5 weeks after the institution of the 
new drug. This attack lasted half an hour, and no urinary abnormality was 
noted. One week later a similar attack of left renal colic occurred for 12 hours, 
and this time a small quantity of blood-stained urine was passed. He was well 
for a further 6 days and then developed right renal colic, which recurred in- 
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termittently until his admission to hospital 4 days later. Between the spasms 
he had dysuria and a constant dull ache in the right loin and right testis. 

A catheter specimen of urine was sterile, free from albumin, and normal on 
microscopy. Following right ureteric catheterization and irrigation with normal 
saline, a coagulum (described as a “‘sludge’’) was dislodged, resembling altered 
blood, which appeared to be obstructing the urinary flow. Similar material was 
obtained from the left ureter, but less in quantity. There was no evidence of 
renal or ureteric calculi. In sterile specimens of urine from both ureters no crys- 
tals were found on microscopy, and the only abnormalities seen were numerous 
red blood corpuscles and occasional leukocytes. Acetazolamide therapy was dis- 
continued without recurrence of urinary symptoms in hospital. But whenever 
an attempt was made to resume acetazolamide therapy for control of his epilepsy, 
testicular pain and renal colic occurred so that the drug was used no more. He 
has had no further colic after that. 

The alternation between left and right renal colic which occurred in this pa- 
tient was also noted by Barraquer and Escribano (see above) in one of their 
cases. 

There seems to be no doubt that the administration of acetazolamide to the 
patient discussed here caused his repeated attacks of renal colic. This is strongly 
suggested by the sequence of events, the absence of symptoms when the drug 
was withheld, and the negative previous history. There was evidence neither of 
calculus nor of infection of the urinary tract. The patient was most impressed 
by the beneficial effect of the addition of acetazolamide to his anticonvulsive 
therapy, and he is disappointed that he has been unable to continue to take this 
drug. 

A case described by Glushien and Fisher (J.A.M.A., 1956, 160: 204) is partic- 
ularly significant since the patient had taken a course of acetazolamide (250 mg. 
thrice daily for 4 days) for edema complicating Hodgkin’s disease; at necropsy, 
24 days later, renal lesions attributable to the drug were discovered. Microscopy 
revealed crystals in the renal tubules which resembled crystals that were obtained 
by the recrystallization of acetazolamide in acid solution. In spite of these and 
other renal changes, there had been no evidence of significant nitrogen retention 
or urinary repression, and urinalysis had been entirely normal. The patient had 
taken no other form of sulfonamide drug. 


Comment: Renal colic is not an infrequent complication of Diamox therapy. This 
should be well known to all ophthalmologists who are using this drug. The number of 
cases appearing in the literature are increasing. It is evident that long-term therapy is 
not essential for the production of this complication as it has been reported after only a 
few days of therapy. 


Irvinc H. LEeopo.p 
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OPHTHALMIC SOLUTIONS 
A COMMENT 


G. A. Tozer 
Everett, Washington 
Am. Prof. Pharmacist, 1959, 25: 30-31 


The first paragraph of an article on Opthalmic Solutions by Riegelman and 
Vaughan (October 1958) must be commended, but the second paragraph should 
be thoroughly discussed. Of course, the most important factor of any ophthalmic 
preparation is sterility, but not as sterility might be construed on the basis of 
their article or the present ruling that such preparations must be sterile. The 
fact that ophthalmic preparations are sterile when dispensed is no protection, 
either for the pharmacist or the patient, unless they are also self-sterilizing 
against Gram-positive, Gram-negative organisms and fungi, a condition that 
can be met by the proper use of nontherapeutic combinations of polymixins and 
quaternary bactericides. It must be remembered that when any sterile preparation 
is opened for use, it is immediately exposed to contamination by air-borne 
organisms. Pseudomonas contamination is especially serious and common. 

The pharmacist should be aware that even though an ophthalmic preparation 
is dispensed in an original sterile container, he is liable, if his label with directions 
is on the package, if the preparation becomes contaminated in use and damages 
an eye. The manufacturer is in no way liable unless the whole batch under the 
same control number is proved to be contaminated with the specific organism 
causing the damage. It is also possible that if the physician on whose prescription 
the preparation was dispensed did not specify a self-sterilizing solution, he would 
be found jointly liable with the pharmacist. 

Tonicity is passed off as an unimportant factor. Nevertheless, when the normal 
tonicity of the lacrimal fluid is upset by a decrease in sodium chloride equivalent 
below 0.6 per cent or by an increase above 1.8 per cent, the flow of the lacrimal 
fluid is increased as a result of mild irritation. Even supposing that the fluid will 
dilute an ophthalmic solution which is hypertonic or hypotonic to a degree of 
nonirritating isotonicity, it has been repeatedly shown that such a solution will 
be almost completely washed out of the eye, along with its contained medicament, 
before the necessary isotonicity has been attained. Again, the hydrogen ion 
concentration is almost as important a factor of the ophthalmic solution as 
sterility. Any ophthalmic solution below a pH of 6.2 at 31° C. is irritating to the 
normal healthy eye whether it is buffered or not, and any solution below a pH 
of 6 at 31° C. will increase the flow of lacrimal fluid to such an extent that most 
of the medicament-containing solution will be washed out of the conjunctival 
sac. Solutions above pH 7.8 at 31° C. are also irritating. If the normal lacrimal 
flow amounts to only 214 drops per hour as reported by Goldmann (1951), it is 








714 SURVEY OF OPHTHALMOLOGY 


of no consequence except in regard to frequency of treatment, but if, as other 
estimates indicate, it is. greater and if the normal average conjunctival sac 
content of 1.4 to 2 minutes of lacrimal fluid is correct, then the buffering capacity 
of the fluid must be considered. Repeated tests have shown that when the con- 
junctival sac content of lacrimal fluid is diluted with fresh 0.86 per cent sodium 
chloride equivalent of sodium and potassium chloride solution, the pH changes 
after 5 to 7 drops (not 15 to 1 as previously reported), and that a nonirritating 
pH 6.75, isotonic weak phosphate solution, buffered only to the degree of main- 
taining stability of alkaloids for from 60 to 90 days, will be adjusted by the 
buffering capacity of the lacrimal fluid to a level slightly above pH 7. 





EXTRAOCULAR MUSCLES 


TRAUMATIC DIPLOPIA 


ArtTuur L. Murpuy 
Department of Surgery, Victoria General Hospital, Halifax, Nova Scotia, Canada 
Am. J. Surg., 1959, 97: 518-521 


Fractures of the facial bones may be classified into two main groups: first, the 
Le Fort type in which the force meets the face straight on, most commonly across 
the bridge of the nose; and second, those in which the force strikes obliquely on 
the zygomatic bone. 

In the first group the fracture usually follows the suture line between the frontal 
bone above, and the nasal bone, frontal process of maxilla, lacrimal and ethmoid 
bones below, to reach the sphenoid about the optic foramen. It then goes to merge 
with the inferior orbital fissure, crosses the frontal process of zygomatic bone into 
the temporal fossa, and through the pterygoid plates to the midline, with the 
force following the same course on the other side. Although this type of fracture 
results in cosmetic deformity, in the author’s experience, it has not, because of its 
relative symmetry produced ocular imbalance. 

The second type of fracture, in which the force meets the zygomatic eminence, 
is more common. In its simplest form, the zygoma is crushed like an egg tapped 
with a spoon. However, when the force is directed from slightly above the hori- 
zontal, the fracture line extends across the base of the flaring buttress of the 
zygomatic eminence up to the rim of the orbit, often passing through the infra- 
orbital foramen, posteriorly along the infraorbital plate between ethmoid and 
maxilla, anteriorly along the inferior orbital fissure and across the zygomatic bone. 
The infraorbital margin is driven down and backward and the infraorbital plate 
with it. This not only allows the eyeball to drop down and back, it encourages it 
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to do so by displacing the attachment of the inferior oblique muscle and possibly 
of the inferior rectus as well. The result is diplopia. 

In every case of facial injury, this complication must be looked for early when 
correction is relatively simple. The damage is often found in victims of automobile 
accidents. But the patient with cerebral concussion cannot give a clinical history 
of diplopia; the patient with a smashed chest or pelvis may be too miserable to 
mention it or even to be aware of seeing double. On examination, the soft tissue 
contusion over a flattened zygomatic bone may be enough to preserve the normal 
skin contour and the symmetry of the face. Complete examination of such pa- 
tients requires questioning about diplopia and x-ray studies. 

In diplopia, bony displacement about the orbit must be considered as the prime 
cause especially in a patient looking straight ahead. In a patient looking to the 
peripheries of the visual field diplopia may be due to transient traumatic muscu- 
lar imbalance. 

The ideal time for reduction of a fractured zygomatic bone, with or without 
involvement of the infraorbital plate, is on the fourth or fifth day after the acci- 
dent. For reduction the author still likes the combined approach he described 
some years ago (Canad. M. A. J., 1950, 63: 279). Good reduction of the fracture is 
followed as a matter of course by correction of the diplopia. 

If diplopia is present after the facial fractures have united, bone graft on the 
orbital floor is recommended rather than refracture and restoration of the frag- 
ments. The grafting operation is simple but requires meticulous technique. The 
new infraorbital plate should project 2 to 4 mm. beyond the depressed one, be 2 
mm. higher at the level of the depressed infraorbital margin, and 7 mm. higher 
at the depth of 2.5 cm. On cutting the graft some extra pieces of bone are taken 
and stored in saline solution for possible secondary adjustments. 

The responsibility for the correction of traumatic diplopia does not lie pri- 
marily with the ophthalmologist but with the surgeon, whether he be a general, 
orthopedic or neurosurgeon, who first treats the patient. The displacement of a 
fractured zygomatic bone can be slight; the lasting disability of traumatic di- 
plopia can be a very serious handicap. 


Comment: My experience has been limited to checking cases in which a maxillo-facial 
surgeon has already reduced the fracture, or to the last cases where quite often a recession 
of the inferior rectus is able to ameliorate the diplopia. I have not had an opportunity to 
build up these sunken sockets but agree that some form of graft under the periosteum is 
the method of choice. 


Puitip KNappP 
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ACCOMMODATIVE ESOTROPIA 


WituiaM J. G. Davis 
Washington, D.C. 
South. M. J., 1959, 52: 158-162 


It is extremely important to diagnose the part that accommodation plays in 
squint correctly and as early as possible. If the squint is treated early, before or- 
ganic changes take place in the extraocular muscles and fascia, it is possible for 
the child to develop a vigorous neuromuscular mechanism and thereby overcome 
the abnormal convergence-accommodative relationship by orthoptic training 
alone. Amblyopia and anomalous retinal correspondence are not common in the 
early stages, probably because the squint does not generally appear until after 2 or 
3 years of age. By this time most of the sensorial relationships have had a chance 
to develop. 

The squint is measured at 6 meters and 33 cm. when fully accommodating and 
before a cycloplegic is used. After complete cycloplegia (atropine for 3 days) and 
with full correction the squint is measured at 6 meters. A +3.00 sph. add is used 
for the near measurement. If the squint is entirely relieved, it is diagnosed as 
purely accommodative; if partially relieved, the remaining part is not accommo- 
dative; if the angle is not affected it may be presumed that there is no accommo- 
dative element. 

Glasses should not be prescribed in a purely nonaccommodative squint since 
they have no bearing on the squint and add to the burden and handicap of the 
child. 

The accommodative squints may be divided into the “‘typical’’ and “‘atypical” 
groups. In typical cases there is a moderate or large amount of hyperopia, aver- 
aging from 3 to 6 diopters. With the full correction, accommodating at distance 
and near there is no squint. Atypical cases usually have less marked hyperme- 
tropia, or little or none. The eyes are straight for distance, with or without glasses, 
but there is a squint for near even with full correction while accommodating fully. 

In the treatment of typical cases the relative fusional divergence is measured 
indirectly by finding the weakest plus lens which will convert an esotropia into an 
esophoria, and by finding the strongest minus lens which will permit binocular 
single vision. The chief difficulty is keeping the child accommodiating at the same 
distance all the time. The use of letters of 20/30 size pasted on a tongue depressor 
and held at 14 meter has been found easier to use than the rather heavy Costen- 
bader accommodometer. 

Sets of fit-over or hook-on lenses made up in —0.50 to —3.00 sph. have made 
it possible to reduce the hyperopic correction much faster (and less expensively) 
than previously. As soon as the patient can accept the lesser hyperopic error, the 
minus fit-overs are placed over his glasses. In general, 3 diopters of hyperopia can 
be overcome. Although glasses may still have to be worn for the relief of astheno- 
pia because of astigmatism or other factors, the eyes are straight without glasses. 
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Amblyopia, when present, is combatted with active visual stimulation as well as 
complete occlusion. When the suppression becomes foveal only, occlusion of the 
lower half of the lens may allow fusion for distance and antisuppression for near. 
(Permafilm is not too noticeable and yet occludes vision.) A red filter slide in front 
of the good eye will reduce foveal suppression while working with red or pastel 
shades in, for example, crayon or bead work. 

To avoid alternation we teach that the eyes are straight when the vision is 
blurred. The patient is taught diplopia when he squints so that he is uncomfort- 
able and will developa desire to see clearly without squinting. Ina short time his 
vision may clear for distance. He practices on a visual activity chart without 
glasses until he knows when his eyes are straight with clear vision. Moderate 
myopes (4 diopters or less) are instructed to go without glasses outdoors, 
meanwhile keeping the vision blurred. A child is usually satisfied with 20/100 
vision so this as a rule is no problem. Later he must be taught that this is not 
satisfactory and that he must learn to see more clearly without squinting. 

The orthoptic technician, using the major amblyoscope, steadily reduces the 
hypermetropic correction equally in both eyes, making sure that accommodation 
is stimulated at the same time that divergence is stimulated. Minus lens then are 
used beginning with —0.50 sph. and going as high as —4.00 sph., meanwhile 
making sure that clear binocular single vision is maintained. We have therefore 
overcome his original hypermetropia and in addition 4 more diopters, 7.e., we 
have stimulated his relative fusional divergence by this much. 

Home training is very important. This consists of the mother checking the 
squinting of the eyes as the child attempts to clear his vision for distance, keeping 
his eyes straight. The Walraven bar separator is an excellent and inexpensive in- 
strument for home training; it eliminates the inconvenience of holding the bar or 
moving the head to see around the bar, and can be used also with drawing, writing 
and coloring. Again, the glasses are steadily reduced by means of minus fit-covers. 

Surgery is contraindicated in typical cases. 

Not all of the atypical cases will require an add as much as +3.00 sph. to secure 
binocular single vision for near. Often the add can be less and still control the 
squint. 

Even with bifocals there may be some residual esotropia. Diisopropylphospho- 
fluoridate (DFP) 0.025 per cent every night for 2 weeks may hold the 
eyes straight for near. In some cases it has a “quieting effect” on the convergence- 
accommodative relationship: e.g., in a case where bifocals are producing binocular 
single vision for distance and near, there may be a moderate or high basic eso- 
phoria. DFP 0.025 per cent every night for 2 weeks, followed every other night 
for several months has produced less tendency to break into a trophia. DFP may 
also be used for its “‘steadying influence” as the glasses are reduced; as little as 
one drop a week may suffice. 

The “atypical” patients have, for the most part, high-strung nervous systems 
which are unstable. It is important, therefore, to emphasize to the parents the 
important role of proper physical outdoor activity, proper rest and hygiene. 
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Comment: This article summarizes very well the currently accepted treatment of accom- 
modative esotropia. He stresses prompt diagnosis and treatment to prevent the squint 
from becoming partially mechanical and no longer amenable to nonsurgical treatment. He 
correctly emphasizes the importance of giving the weakest correction of the hypermetro- 
pic refractive error that keeps the patient an esophoria. In discussing a typical accommo- 
dative esotropia in which the correction of the refractive error straightens the eyes for 
distance but not for near, he favors the use of bifocals rather than miotics. This is a wise 
choice where the services of a skilled orthoptic technician are available and the patient is 
able to utilize these services. When such is not feasible, miotics alone or combined with 
the correction for distance may be an adequate substitute. As the discussion by Knauer 
brought out, he does not discuss the cases where bifocals fail to realign the eyes for near. 
Where the basic esophoria is significant, Knauer recommends a single medial rectus 
recession. In our hands a cautious recession of both medial recti has been more satisfactory 
as it maintains comitance. 

Puitiep Knapp 


PLEOPTICS 


HERMANN M. Burian 


Tr. Am. Acad. Ophth., 1959, 63: 233 


During the past few years the interest in the problem of strabismic amblyopia 
has become both wider and deeper. By various, in part rather elaborate, measures, 
investigations into the nature of amblyopia have been carried out and attention 
has turned to a number of the unusual features of this most interesting form of 
functional reduction in visual acuity. The fixation pattern of amblyopic eyes 
has been studied by subjective procedures (afterimages) and objective procedures 
(electro-ophthalmography). The puzzling fact that an amblyopic eye may have 
a rather high visual acuity when tested with isolated symbols, whereas the 
vision is considerably reduced when the symbols are presented in a row, is as 
yet not fully explained. The cases of amblyopia which are most difficult to handle, 
those with eccentric fixation, have undergone intensive study, particularly in 
some European centers. 

The great amount of work expended on the solution of the amblyopia problem 
can not fail to result eventually in an improved understanding of the condition 
and in an improvement of our therapeutic procedures. It behooves both the 
ophthalmologists and the orthoptists to become acquainted with the new 
thoughts and methods in this field, and the American Orthoptic Council has 
therefore decided that the next Joint Meeting of the American Orthoptice Council 
and of the Association of American Orthoptic Technicians in October 1959, to 
be held as is customary in conjunction with the meeting of the American Academy 
of Ophthalmology and Otolaryngology, shall be devoted to a symposium on 
pleoptics. It is to be expected that the presentations will prove of considerable 
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interest to everyone, both in regard to the theory of amblyopia and to the first 
results obtained with the new forms of treatment, originated in Europe, as 
applied to the conditions prevailing in the United States. 


THE PROBLEM OF FALSE TORSION 


R. A. WEALE 
London, England 


Discussion on New Concepts of Eye Movement: Meeting, November 13, 1958 
(Part I) 


Proc. Roy. Soc. Med., 1959, 52: 183-184 


It has often been stated that when normal eyes move from the “straight 
ahead” position to fixate a point, say, at 2 o’clock—the head remaining fixed— 
the retinal vertical meridian and an external plumb line cannot be made to 
coincide by any orthogonal system of projection. This finding of apparent non- 
coincidence, based largely on after-image experiments, has led to the conclusion 
that the eyes suffer torsion. In order to distinguish this from “wheel movements” 
which the eye can undergo only involuntarily in the “‘straight-ahead’”’ position, 
the term torsion is qualified by calling it “false.” 

Whether or not torsion takes place, z.e., whether the retinal meridian remains 
vertical, can be settled photographically. In the present experiments, photo- 
graphs were taken with two cameras. One of them pointed along the fixation 
axis of the subject’s right eye in the primary position, the other along a line, 
inclined 45 degrees upward and 45 degrees temporally. A plumb line was so 
suspended as to be visible by both cameras. All seven observers (two women, 
five men) were instructed to cover but not to close the left eye. The difference 
between the angles included by the line through two marks and the plumb line 
respectively gives a measure of torsion. The average of seven experiments done 
each on one subject happens to be zero. A random selection of any four of the 
seven individual data would not invalidate these deductions. 

Although it may happen that any one person will exhibit ocular torsion when 
his eyes move from a cardinal to a noncardinal position, on the average ‘‘false”’ 
torsion does not seem to occur. This finding calls into question the validity of 
the laws of both Donders and Listing. If “false” torsion does not exist, it would 
appear to follow that any distinctions between primary, secondary, tertiary, 
cardinal and noncardinal positions of the eye are irrelevant. It would also follow 
that the relation between the retinal image and the retina is independent of the 
position of the eye—a matter of some physiologic interest. 


Comment: Dr. Weale’s ingenious experiments to detect torsion illustrate several very 
important aspects of this subject. If an approximately horizontal line through two iris 
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marks is compared with a vertical plumb line in the primary position, any change in the 
angle between them would indicate torsion or rolling of the eye; but if the eye could turn 
upward 90 degrees and undergo torsion or rolling around its visual axis, the line through 
these iris markings would simply rotate like a capstan around the plumb line and would 
not measure any angle of torsion. Perhaps this is why no false torsion was found in the 
experiment when the eye was rotated 45 up and out. It would be interesting to substitute 
for the plumb line a vertical arc concentric with the center of the eye and passing through 
the visual line. If this are were rotated about the vertical diameter of the eye with the 
visual line, the line passing through the iris markings (it should also pass through the 
visual axis) would intersect the arc in a way which would correctly measure the desired 
angle. 

The appearance of the correct amount of false torsion means the eye has not rolled 
around its visual axis. When the eye turns obliquely from the primary position to a ter- 
tiary position the corneal meridians as well as the macula move along a line which is an 
arc on the surface of the eye, a portion of a great circle. The appearance of the correct 
amount of false torsion during the rotation means that the meridians of the cornea and 
retina are maintaining the same angle with this line as they formed with it when the eye 
was in the primary position; therefore, no rolling has occurred. Absence of false torsion 
would mean that rolling had occurred. 

When the eye moves from one secondary or tertiary position to another secondary or 
tertiary position there is a mechanism which causes the eye to roll around its visual line 
to assume the correct amount of false torsion for this new position. This rolling can easily 
be seen even in a blind, divergent eye when the patient moves the eye upward and down- 
ward. It may easily amount to 20 degrees. 

What is this rolling mechanism? Is it involved in the etiology of squint? Here may be 
a large new field for research with undreamed of ramifications. For a long time false torsion 
was considered a dead issue. Dr. Weale is to be commended for keeping its potentialities 
alive. 

J. V. D. QuEeREAU 


COMPENSATORY ROLLING MOVEMENTS OF THE EYES (FILM) 


P. A. MERTON 
Cambridge, England 


Discussion on New Concepts of Eye Movement; Meeting, November 13, 1958 
(Part IT) 


Proc. Roy. Soc. Med., 1959, 52: 184-185 


In order that vision should be distinct it is necessary that a sharp image be 
formed on the retina and that this image should remain stationary on the retina 
while information is extracted. For foveal vision of full acuity it is probably 
necessary that the rate of movement of the image over the retina should not be 
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more than a very few foveal cones per second. This corresponds to a rate of change 
of direction of the visual axis of a few minutes of are per second. The human 
vestibular system does extremely well at keeping the image stationary. 

The vestibular reflexes that tend to keep the visual axis pointing in the same 
direction when the head is turned from side to side or moved up and down, will 
not suffice to keep the image stationary if the head rotates about the optic axis. 
Such rolling movements result in a relative twisting of the image on the retina 
even though the fixation point remains unchanged. Rolling movements can 
probably be tolerated some 200 times faster than translational movements 
because the radius of the fixation area is only about 1/200 of the radius of the 
eye. 

The head often makes rolling movements, or movements that have a com- 
ponent of roll, faster than 3 degrees per second. The film demonstrated that the 
vestibular system stabilizes the eye against such rolling movements to about 
the expected accuracy. With a swing movement of 20 degrees total the eye only 
rolled through about 5 degrees (7.e., the relative movement of the eye in the head 
was about 15 degrees). Superimposed on the smooth sinusoidal eye movement 
were brief saccadic rolling movements. 

The film also showed the complete absence of compensatory rolling in two 
patients who had lost labyrinthine function. 


Comment: Also, in rolling movements the image revolves on the area of retina having 
the highest visual acuity. In translatory movements the image leaves the high acuity 
area and must be returned to it by either a voluntary effort plus the fixation reflex or by 
the stimulus of disparate images. 

J. V. D. QueREAU 





CORNEA 


THE ANATOMICAL AND PHYSIOLOGICAL ASPECTS OF 
CORNEAL SURGERY 


GrEorRGE K. SMELSER 


Department of Ophthalmology, College of Physicians and Surgeons, 
Columbia University, New York, New York 


Bull. New York Acad. Med., 1958, 34: 641-648 


The healing of corneal wounds presents special features dictated by the 
structure and chemical constitution of the cornea, and by the physical condi- 
tions under which it takes place. Elements to be considered in connection with 
corneal wound healing are the ultramicroscopic structure of the fibers, the me- 
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tabolism of ground substance components, the tension on the wound induced 
by intraocular pressure, activation of corneal cells in the early stages of healing, 
and the structural basis of transparency. The cornea consists of very regularly 
arranged collagen fibrils, which are grouped in lamellae. Between the fibrils and 
the lamellae is the ground substance of connective tissues, the vehicle through 
which the metabolites are conveyed and the component which is subject to the 
greatest variation in volume by loss or gain of fluid. Within the ground substance 
and between the fibers are the cells of the corneal stroma, the keratocytes or 
fibrocytes. These are responsible for the synthesis and maintenance of both the 
fibers and the ground substance. All three components of the cornea—cells, 
ground substance, and fibers—are involved in the process of healing. 

After an incision has been made in the cornea, the tissue damage that is 
inevitably produced releases proteolytic enzymes which split the tissue proteins 
into peptide units. These units are apparently the agents that mobilize the 
previously inactive keratocytes and attract the monocytes of the blood to the 
site of injury. Both the monocytes and the keratocytes (or fibrocytes) then 
metamorphose into fibroblasts within the first 36 to 48 hours. One of the first 
activities of these cells is the synthesis of acid mucopolysaccharides. Essentially 
concomitant with this process is the formation of the first fine reticular fibrils. 
These are irregularly arranged, but the fibers formed later, as the wound is 
strengthened, lie parallel to the surface of the cornea. The rearrangement of the 
fibrils, which is indispensable for the transparency of the cornea, is accomplished 
over a long period, during which the ground substance is synthesized at a much 
higher rate than in the normal cornea. The process by which the fibrils are re- 
arranged to form nearly parallel lamellae is not known. Possibly the first fibrils 
act as an emergency scaffolding destined to be reabsorbed bit by bit as the 
definitive fibers are formed. If so, the collagen and probably the ground substance 
also would possess a much higher turn-over rate than in the normal cornea. 
Assuming this picture to be correct, a healing wound is the site of extreme 
activity for a long period, during which the synthesis and destruction of com- 
ponents are followed by their resynthesis as the corneal structure is reformed. 


Comment: This is an excellent study of the detail structures of the cornea and the 
healing process of the cornea. The article again emphasizes the strides of modern medicine 
and the fact that modern research study is becoming more complex. The data presented 
stress the importance of careful wound closure with the best possible tissue approxi- 
mation if healing is to be rapid and firm. Although no reference is made to new clinical 
approaches to wound healing it does demonstrate the need for careful surgery and a 
minimum of tissue destruction. 


AuBert N. LEMOoINE 
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VITREOUS 


THE BIOMICROSCOPIC STRUCTURE OF THE NORMAL 
VITREOUS BODY 


ARCHIMEDE BUSACCA 
Sado Paulo, Brazil 


Ann. ocul., 1958, 191: 477-499 


Just as a knowledge of normal anatomy and histology is needed for the correct 
interpretation of pathologic pictures, so pathologic pictures in their turn help 
the investigator to acquire a knowledge of what is normal, because the pathologic 
state brings to light formations otherwise not seen or seen only to a limited 
extent. This is especially true of the vitreous body. In this study of the biomicro- 
scopic structure of the normal vitreous body, therefore, certain pathologic 
findings are used to elucidate various aspects of normal anatomy. 

The term “primordial vitreous body,” as used by the author, indicates the 
first vitreous body of the embryo, contained between the lens vesicle and the 
retina; the term “hyaloid vitreous body” designates the vitreous body linked to 
the presence and the development of the hyaloid vessels; and the term ‘definitive 
vitreous body” is applied to the vitreous body which replaces the hyaloid vitreous 
body and forms almost the whole of the vitreous body in the adult. He applies 
the term “‘plicata” (after Vogt) to the visible membranelike region separating 
the “hyaloid” from the “definitive” vitreous. 

Although embryologic considerations lie outside the scope of this article, 
certain preliminary observations must be made in regard to Cloquet’s canal, 
the existence of which in the adult is still disputed. It has been established that, 
in an embryo of 7 months, there exists behind the crystalline lens a funnel- 
shaped structure, the neck of which extends to the papilla. The lamellae of the 
definitive vitreous body are inserted in the walls of the funnel neck; later, the 
walls of the neck are partially resorbed. The process of resorption, part of which 
takes place after birth, does not proceed to the same extent in all subjects. This 
fact, together with the amount and the condition of the glial residua, is 
responsible for the widely varying pictures that can be seen in the adult or that 
appear in pathologic states. 

Biomicroscopic examination shows the vitreous body to be composed of a 
dense luminous substance which is morphologically stable, immersed and floating 
in a more fluid dark substance. Because the specific gravity of the luminous 
substance is greater than that of the dark substance, it tends, in the normal 
state and in the upright posture, to descend into the vitreous cavity and there 
to adopt a vertical position. 

The luminous substance consists of thin membranules and also of lamellae and 
bands of opalescent substance, the architectonic arrangement of which can be 
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studied without difficulty in the anterior half of the vitreous although it has so 
far eluded investigation in the posterior half. The membranules present a ham- 
mered appearance which is caused by the insertion into them of the bands of 
opalescent substance. The membranules and the lamellae of opalescent substance 
are interlaced with other thinner and smaller lamella, which leads to the for- 
mation of a genuine framework. 

There exists a denser cortical layer, normally invisible under the biomicro- 
scope; it can sometimes be glimpsed in the neighborhood of the ora serrata when 
a flat contact lens is used in examining the periphery. This layer becomes visible 
in pathologic states, e.g., posterior detachment of the viterous body. The pos- 
terior hyaloid can then be seen lined by a band of vitreous, highly opalescent and 
sometimes as much as 2 mm. thick, in which it is possible to recognize a lamellar 
structure and, more rarely, a suggestion of radial structure. 

In the anterior half, the luminous substance is arranged in frontal lamellae 
connected by one end to the cortical layer and by the other to a central system. 
Other lamellae, generally short and fine, sometimes curved, with an anteropos- 
terior orientation, join together the frontally arranged layers. 

Three systems of membranules governing the architectonic arrangement of the 
luminous substance can be distinguished in the anterior half of the globe. These 
are the central system, the system of the plicata, and the principal radial system. 
The central system is formed by the walls of Cloquet’s canal or their remnants; 
it does not occupy the axis of the globe, because most of its constituents descend 
by gravity below the axis. The remnants, which are substantial and easily de- 
finable in their anterior section (plicata), become irregular and fragmented in the 
central part of the globe where the walls of the neck of the funnel are torn and 
the remnants of the hyaloid vitreous body are mingled with the definitive vitreous 
body. A cluster is often formed at this level—a cluster at which the extremities 
of the membranules of the system of the superior plicata and of the principal 
radial system are seen to stop. More rarely, a genuine stump of the canal can be 
found at the same place, or even a substantial fragment of the wall, only slightly 
or not at all visible in the normal state, but quite evident in a pathologic one. 
The membranules and the frontal lamellae linking the cortical layer to the central 
system become longer as one moves toward the back, so that the anterior part 
of the system (plicata of the anterior part of the funnel) is relatively fixed, while 
the posterior part (remnants of the neck of the funnel) is highly mobile. 

In the anterior half of the globe the membranules and the frontally arranged 
lamellae of luminous substance may be grouped into two great systems: the 
system of the plicata and the principal radial system. The system of the plicata 
rises toward the anterior extremity of the anterior limiting layer of the vitreous 
body (Grenzschicht) and is connected with the anterior part of the walls of 
Cloquet’s canal. This fact becomes evident in the pathologic state when, as a 
result of the phenomenon referred to as the ascension of the lamellae, the system 
of the inferior pileata is rendered tense, preventing the anterior part of the wall 
of Cloquet’s canal from becoming markedly displaced. The principal radial 
system starts from the equatorial region and descends towards the center of the 
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globe where it acquires connections with the membranules of the central system 
or with the residual stump of the canal, if this still exists. 

Between the system of the plicata and the principal radial system lies the 
zone of sacs and lacunae. This is a vast zone in which the dark substance may 
form extensive lacunae. Plates of luminous substance traverse this zone and so 
link the two systems. In the eye at rest and in the upper half, they curve inward 
so as to present an external concavity and produce the picture of sacs fitting one 
inside another. Occasionally, in the principal radial system a hammered mem- 
branule can be found prolonging the superior plicata toward the back and mount- 
ing upward before the principal lamella. This special arrangement, with the 
presence in some cases of another lamella situated behind the principal one, led 
Goldmann to suppose that it was a question of Cloquet’s canal mounting up to 
the equatorial zone and descending again to the axis. This supposition, however, 
is erroneous in the author’s opinion. 

Behind the principal radial system, there exists a mass of the vitreous occu- 
pying about one-half or one-third of the posterior portion of the vitreous cavity, 
in which it has not been possible to detect the architectonic arrangement of the 
lamellae of luminous substance which are less clear and less abundant. 

In normal eyes, when abrupt movements are provoked, and in pathologic 
conditions accompanied by the phenomenon of ascension of the lamellae, it has 
been shown that the arrangement herein described exists also in the lower half 
of the globe. 


Comment: Slit-lamp microscopy of the vitreous can only be performed adequately 
with a maximally dilated pupil. Instillation of a drop of 10 per cent Neosynephrin to- 
gether with a drop of 1 per cent Cyclogy]l results in adequate mydriasis within 30 to 40 
minutes. The anterior vitreous segment, which contains the primary vitreous remnants 
and the anterior secondary vitreous, is readily examined with the biomicroscope employing 
focal illumination or the oscillating beam, with an angle of 12 to 25° between microscope 
axis and the illuminating beam. 

The arrangement of the vitreous lamina in the central anterior vitreous area is beauti- 
fully seen in cases of early chalcosis in the presence of an intraocular copper fragment. 
Subclinical hemorrhage into the vitreous also outlines its lamellar structure. Normal 
phenomena and alterations thereof may be readily observed with 10 to 40 X magnifica- 
tion. 

The deep vitreous is readily examined with Hruby’s concave lens and to some extent 
with E] Bayadi’s strong convex lens. The best picture, however, is obtained with the flat 
surface contact lens, or with the flat central region of either the Allen-Thorpe gonioprism 
or the Goldmann three mirror contact lens. The angle between illumination and the 
microscope axis needs to be less than 15° for this technique. 

The last two instruments when employed with joy-stick models of the biomicroscope 
also permit examination of the peripheral vitreous and retina. Wieger’s hyaloido-capsular 
ligament, the posterior zonular leaf, vitreous detachment and collapse, and the region 
posterior to the ora serrata can thus be readily seen. 

After intracapsular cataract extraction, especially when combined with iridectomy, 
the zonule of Zinn can be seen as a membrane with a central orifice which should be 
termed the “zonular foramen in aphakia.”’ 

Harvey E. THORPE 
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GERIATRIC OPHTHALMOLOGY 
SOCIAL GERONTOLOGY AND GERIATRIC MEDICINE 


A. H. Price 
Harper and Crittenton General Hospital, Detroit, Michigan 
Geriatrics, 1959, 14: 24A-26A 


Sociologists were the first to recognize the serious implications of the great 
increase in the proportion of people 65 years of age and over upon the economic 
status, health care, employment opportunities, living arrangements, and recrea- 
tional facilities of the older person. During this time, physicians were busily 
engaged in caring for sick people and failed to realize that, by their efforts, more 
people were surviving early illnesses and living to the period when chronic 
disease is much more common. This increased the number of old people in 
their practice so that most doctors had more to do than ever before. As scientifi- 
cally minded medical men, they kept trying to find ways to keep these older 
patients with cardiovascular disease, arthritis and malignancy, as comfortable 
as possible, even when there was no specific cure for these illnesses. Since they 
had a large part in prolonging the lives of these patients, they felt a reponsibility 
to keep them as well as heredity would permit. Being so occupied, many phy- 
sicians neglected to consider seriously enough the over-all problems of our aging 
population. Many of the nonmedical difficulties are of major concern to the 
older person, and it is in this field that psychologists and social workers are 
most helpful. Unfortunately some physicians feel that these workers have over- 
stepped their responsibilities, treading too often into the field of medicine. If 
doctors had assumed more leadership and worked more willingly with the various 
individuals interested in the care of the older people, they would have had less 
reason to complain of their agressiveness. It is imperative, therefore, that 
physicians become more socially minded and join their state and national 
gerontologic societies in order that they may associate with those nonmedical 
groups which also have a genuine interest in the total needs of older people, 
whether they be sick or well. 


Comments: Senility, pathologic aging, is partially iatrogenic and is the responsibility 
of the physician. The degenerative, metabolic and neoplastic diseases that are associated 
with increasing age are a sequelae of a combination of heredity and environmental stresses. 
Since most of these entities remain at a subclinical level, for a large proportion of the 
individual’s life, it is the responsibility of modern medicine to detect such diseases before 
they manifest overt signs and symptoms. Once an individual has knowledge that he or 
she is subject to possible gout, atherosclerosis, arthritis, diabetes, glaucoma and so on, as 
evidenced by positive provocative tests, then that individual with the aid of the physician 
can intelligently plan a daily living regimen in such a manner as to ameliorate materially 
environmental stresses, particularly such stresses which would materially hasten clinical 
manifestation of the disease entity. In addition such early detection would prevent many 
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of the accompanying deleterious ravages of body physiology. It isn’t usually how old we 
are but how much living we have done that is important. 

The busy physician, by virtue of a tremendously increasing span of medical knowledge, 
demands of specialization, and by pure and simple default has overlooked the patients as 
a whole individual. Sociologists, psychologists, social service workers, optometrists, audiol- 
ogists and so forth, all lay individuals, however, have recognized the need for medical 
services in the field of gerontology. Some of these paramedical workers, armed with a 
narrow medical background and knowledge, are clamoring for legal recognition (licensure) 
as professions. Such licensure and/or registration legally outlines their pseudomedical 
scope. Once granted such legality, whether or not their education warrants it, these 
groups have their foot in the door of the medical house. They infringe on what, by virtue 
of education and training, is the prerogative of the qualified physician. Too late, largely 
by default, neglect, or disinclination to attend to community affairs, the physician dis- 
covers, through legal penalization of his office aides, that his ancillary help is practicing 
what psychology, optometry, opticianry, audiology and so forth legally (mind you, 
usually not by education) consider their and only their sphere. The physician, and solely 
the physician, not his aides, can perform these medical functions through exclusion 
clauses in the various acts. I might point out that an attempt to delete such exclusion 
clauses has been initiated in a few states which would make it illegal for a physician to 
perform certain examinations heretofore considered his prerogative and medical right. 
The physician as a consequence of such legal (not educational) infringement into medicine 
becomes restricted in his scope of medical care to the detriment of the public health. It is 
self-evident, to me at least, that to practice any branch of medicine the practitioner must 
possess a sound medical education secured only through laborious and thorough medical 
study and not through a legal act! 

Modern medicine, through the services of its practitioners, can and does do an ad- 
mirable job of caring for the aged ill. These physicians, however, should realize that this 
medical care must, in addition, enter the daily lives, the home, and the economic environ- 
ment of the aging population. To do this task medicine needs the services of the para- 
medical workers, not as independent practitioners but directly cooperating with and under 
the guidance and direction of the physician. When such paramedical workers overstep 
their training and start practicing medicine it is usually because medicine has permitted 
this to occur by default and lack of interest. The American Medical Association and The 
National Medical Foundation for Eye Care and others have belatedly recognized this 
trend and educational steps are being taken to acquaint the public as well as the medical 
profession with the qualifications of all individuals performing paramedical services. 

Dr. Price is indeed correct in stating that “it is imperative that physicians become 
more socially minded.” The advances in modern medicine make it a necessity that the 
physician treat the individual as a whole person. To do so makes it requisite that he know 
the environment. To know the environment he must become an integral part of all its 
socio-economic components! 

Haroup F. Fauus 
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OPTIC NERVE 
GLIOMAS OF THE OPTIC NERVE 


Henry P. WAGENER 
Rochester, Minnesota 


‘Am. J. M. Se., 1959, 237: 238-261 


A surprisingly large number of articles on primary intraneural tumors of the 
optic nerve and chiasm have been published recently. Some of these articles are 
essentially only reports of single or several cases, others present variant views on 
the microscopic pathology of these tumors, on their relationship to von Reckling- 
hausen’s neurofibromatosis and on the proper method of treatment. It is gener- 
ally agreed now that all these neoplasms belong to the glioma family, and the 
term “glioma of the optic nerve” has been used commonly to designate a primary 
tumor arising in any part of the anterior visual pathways, the optic nerve, the 
chiasm or the optic tract. While clinically these lesions present different symp- 
toms and signs, they have the same histologic characteristics. 


LOCATION OF THE TUMORS WITHIN THE VISUAL PATHWAYS 


Dodge and his coworkers (A.M.A. Arch. Neurol. & Psychiat., 1958, 79: 607) 
limited their study to tumors “‘primary in the optic apparatus from the emergence 
of its tracts from the optic globe to their entrance into the substance of the brain” 
and to cases in which positive surgical or necropsy material was available for 
study. These conditions were fulfilled in 46 cases seen at the Mayo Clinic between 
the years 1915 and 1955. In 12 of the cases the glioma was limited to one optic 
nerve; in 34 cases the glioma was more diffuse and involved one optic nerve and 
the chiasm or the chiasm or the optic tracts, or both. A number of patients who 
appeared clinically to have a lesion limited to one optic nerve with unilateral loss 
of vision and proptosis were found at the time of exploration to have actually 
more diffuse involvement. It has been stated that a glioma of the optic nerve usu- 
ally has its origin some 10 mm. behind the globe in the region of the entrance 
point of the central artery of the retina. From this point the tumor tends to grow 
towards the brain so that the part between it and the eye is apt to be free from 
new growth. Occasionally, however, the neoplasm has been observed to reach the 
papilla. A number of authors have noted that, though it is doubtful that a glioma 
ever has its site of origin in the optic disk, it is possible for a glioma of the intra- 
orbital portion of the optic nerve to progress forward so that it is visible ophthal- 
moscopically. More recently the invasion of the optic disk by an astrocytoma of 
the optic nerve and a benign glioma of the optic nerve which apparently arose 
from the optic disk have been reported on. The commonest point of origin of 
gliomata appears to be in the region of the optic foramen. 
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CLINICAL SYMPTOMS AND SIGNS OF GLIOMA OF THE INTRAORBITAL 
OPTIC NERVE 


The basic symptoms and signs of a glioma confined to the intraorbital portion 
of the optic nerve are impairment of vision, proptosis and pallor or edema of the 
optic disk. Christensen et al. (Acta psychiat. et neurol., 1952, 27: 5) described the 
clinical findings in somewhat greater detail. They noted that the impairment of 
vision is an early symptom and is rapidly progressive, that the protrusion of the 
globe is usually axial, nonpulsating and progressive, that restriction of move- 
ments of the globe is uncommon and that, though the tumor itself is rarely pal- 
pable, there is increased resistance to backward pressure of the globe. Ophthalmo- 
scopic examination revealed atrophy of the optic disk in all of these authors’ cases 
and papilledema in 4 of them; increasing hypermetropia was noted in some cases 
as a result of pressure by the tumor on the posterior surface of the globe. Dodge 
and his co-workers (op. cit.) reported proptosis present in all of their 12 cases, and 
strabismus frequent but due usually to unilateral blindness or impaired vision. 


CLINICAL SIGNS AND SYMPTOMS OF GLIOMAS OF THE ANTERIOR 
INTRACRANIAL OPTIC PATHWAYS 


The principal clinical evidences of gliomatous involvement of the intracranial 
portion of the optic nerve or of the chiasm are impaired vision, unilateral or bilat- 
eral, and optic atrophy, also unilateral or bilateral. If fields are obtainable, there 
are apt to be hemianopic defects of very irregular character. Late in the course 
of the lesion, symptoms may develop which result from pressure on the third ven- 
tricle, hypophysis and hypothalamus—hydrocephalus, diabetes insipidus, leth- 
argy, sleepiness, obesity and faulty sex development. 


ROENTGENOLOGIC ASPECTS OF GLIOMAS OF THE OPTIC NERVE AND CHIASM 


For the examination of the average case of suspected glioma of the optic nerve, 
routine roentgenograms of the skull with stereoscopic lateral views and special 
views of the optic foramens are sufficient. Enlargement of the optic foramen on 
the affected side, as judged especially by disparity in the size of the two foramens, 
indicates that tumor is present in the optic canal and is considered to be evidence 
that either a primarily intraorbital glioma is extending into the cranial cavity or 
that a primarily intracranial growth is invading the orbital portion of the nerve. 
Decision as to whether an optic foramen is normal or not is sometimes difficult. 
The sella is normal in cases in which the glioma is confined to the orbit and may 
be normal also in gliomas involving the chiasm and the intracranial portion of the 
optic nerve, particularly in the early stages. 

Other roentgenologic techniques which are valuable under certain conditions 
in the diagnosis of gliomas of the optic nerve are pneumoencephalograms, ven- 
triculograms, carotid angiograms and orbital tomograms with or without air in- 
jection into the orbit. Routine roentgenograms of the head were negative in all 12 
of the patients in which the glioma was limited to one optic nerve, as reported by 
Dodge et al. (op. cit.). Roentgenograms of the skull were normal in only 4 of the 
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34 cases where the glioma was more diffuse. The region of the chiasmatic sulcus 
showed a large concave depression in 8 cases and a shallow depression in another 
8. When combined with enlargement of one or both optic foramens, this change 
should suggest the possibility of glioma of the chiasm. 


DIFFERENTIAL DIAGNOSIS OF GLIOMA OF THE OPTIC NERVE AND CHIASM 


Differential diagnostic features between glioma of the optic nerve and menin- 
gioma of the nerve sheath have been listed. In optic nerve glioma, most of the 
patients are less than 15 years of age, normal rotations of the globe are retained 
for a long time, the exophthalmos is direct forward, the optic disk is choked in 
the early stages and later becomes secondarily atrophic, vsion is impaired before 
the onset of exophthalmos and progression is slow. In meningioma, most of the 
patients are over 20 years of age, ocular rotations are limited early, the exoph- 
thalmos is forward with displacement of the globe, the optic disk shows simple 
atrophy, vision is retained for a long time and progression is rapid. 

A craniopharyngioma, in differentiation from gliomas of the chiasm, is charac- 
terized by primary optic atrophy on which edema may be superimposed later, 
bitemporal hemianopsia or, if one eye is blind, the retention of fairly acute vision 
in the seeing half of the other eye and by slow progression. The sella may be 
normal or may be variously deformed or enlarged. Suprasellar shadows are com- 
mon. There are often secondary pituitary manifestations with adiposogenital 
dystrophy and infantilism. In the presence of a glioma of the chiasm, there is 
likewise primary optic atrophy on which edema may be superimposed later if the 
anterior part of the third ventricle is involved. The bitemporal defects are less 
typical than those due to a craniopharyngioma and central visual acuity is low 
in both eyes. Progression is usually more rapid. The sella in an advanced case 
shows apparent forward extension under the anterior clinoids from distention of 
the optic foramens. There are no suprasellar shadows. Secondary pituitary man- 
ifestations are inconspicuous. 


PATHOLOGIC ASPECTS: GROSS AND MICROSCOPIC 


To gross examination,an optic nerve glioma appears as a smooth-surfaced intra- 
dural enlargement of the nerve, fusiform, dumb-bell, spherical, spindle-shaped or 
diffuse, a solid irregular thickening along the entire course of the nerve. On cross 
section, there is visible the central rather solid subpial nerve stem and a surround- 
ing more loosely textured mass filling the subdural and subarachnoid spaces. 
Many authors have agreed with Davis’ interpretation of the nature of these neo- 
plasms (Arch. Ophth., 1940, 23: 735). The tumors he reported on were made up 
of both astrocytes and oligodendrocytes, but the astrocytes definitely predomi- 
nated. He recognized 5 stages in the development of optic nerve gliomas. In 
stage 1, there is generalized hyperplasia of the neuroglia within the nerve stem 
with proliferation of both astrocytes and oligodendrocytes and early fiber forma- 
tion by fibrous astrocytes. In stage 2, there is progressive glial proliferation with 
extension of the growth through the pial sheath and hyperplasia of the arachnoid 
cells. In stage 3, there is intermingling of the glial tumor with the proliferated 
arachnoidal cells so that landmarks are lost. In stage 4, the gliomatous growth 
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has destroyed most of the landmarks of the sheath including the growth in the 
arachnoidal sheath. The dura is invaded and partly destroyed by the growth. In 
stage 5, all landmarks within the nerve stem and sheath are completely obliter- 
ated. The cells are spindle-shaped and closely packed, resembling sarcoma cells. 
But differential stains show them to be astrocytes and oligodendrocytes. 


THE ASSOCIATION OF GLIOMAS OF THE OPTIC NERVE AND CHIASM WITH 
VON RECKLINGHAUSEN’S DISEASE 


Davis (op. cit.) reported that an abortive form of von Recklinghausen’s neuro- 
fibromatosis was present in 5 gliomas of the optic nerve, and he was able to collect 
from the literature of the preceding 67 years 32 apparently authentic examples of 
this association. Since this report a great deal has been written on the possible 
relationship between these two diseases. In the literature from 1940 through 
1951, there were reported approximately 160 gliomas of the optic nerve or chiasm. 
Among these, 60 were in association with von Recklinhgausen’s disease, a per- 
centage of 37.5. And yet there is still no universal agreement on the actuality of 
the presumed relationship or on the percentage frequency of the association. Other 
estimates of the percentage frequency have arrived at 10 per cent; but most 
authors are inclined to the opinion that gliomas of the anterior visual pathways 
are one of the manifestations of von Recklinghausen’s disease. 


RADIOTHERAPY 


Radiation therapy is reserved as a rule for use after surgery, particularly in 
those cases in which removal of the growth is impossible or incomplete, in the 
hope of preventing recurrence or further extension of the tumor. Its effect in these 
cases is difficult to evaluate. The use of radiation therapy for treatment after trans- 
frontal craniotomy with or without biopsy or after intraorbital surgery was re- 
corded by a number of authors. Taveras and Taveras and his co-workers (A.M.A. 
Arch. Ophth., 1958, 59: 307, and Radiology, 1956, 66: 518) presented the most 
adequate available survey of the effects of radiation therapy on gliomas of the 
optic nerve and chiasm. They commented: ‘‘While it may be difficult to ascribe 
relative values to surgery and irradiation in the management of individual cases, 
experiences with tumor recurrences strongly point to the effectiveness of irradia- 
tion alone.” Pneumography demonstrated suprasella masses in 21 cases and when 
repeated after treatment in a number of cases showed remarkable shrinkage of the 
tumors. They feel that surgery is indicated only for diagnosis, or to relieve ob- 
struction to the circulation of the cerebrospinal fluid, or when exophthalmos has 
failed to respond to radiation therapy or possibly when the tumor is confined to the 
orbital portion of the optic nerve so that complete removal is possible. Restora- 
tion of vision occurred in a significant number of their patients after radiation 
therapy. They concluded that gliomas of the optic nerve and chiasm do not re- 
quire radical surgery. 


SURGICAL TREATMENT 


Davis (op. cit.) utilized an incision at the lower rim of the orbit for his approach 
to the removal of the gliomas of the intraorbital portion of the optic nerve in his 
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cases. He wrote: “The anterior orbital approach to the tumor is infinitely more 
simple and safe than the formidable transfrontal route. Unless there is evidence of 
chiasmal involvement or definite signs of massive extension of the tumor into 
the cranium, it would seem that some procedure of this type should be the method 
of choice.” Dodge et al. (op. cit.) thought that the treatment of gliomas of the 
optic nerve and chiasm should always be surgical; they favor the transcranial 
approach, since it provides better visualization, the opportunity for complete 
removal of localized lesions, with ultimate cure, and the chance of less cosmetic 
defect postoperatively. Enucleation of the eye or exenteration seems unwar- 
ranted. The majority of writers seem to favor a primary transorbital operation 
for gliomas of the intraorbital portion of the optic nerve unless probable intra- 
cranial extension of the tumor is demonstrated by enlargement of the optic fora- 
men. Walsh (Clinical Neuro-Ophthalmology, 1947, p. 1133) listed the indications 
which guide him to the selection of the type of treatment to be used for individual 
cases of tumors involving the anterior visual pathways. If the tumor is glioma, 
radiation may suffice to arrest the progress and cure the patient. If in such an 
instance, the visual acuity is already lost or is extremely low, removal of the 
swollen segment of nerve may suffice and would be the method of choice. If the 
tumor is thought to be both intracranial and intraorbital (and this is always the 
case if the optic canal is dilated), operation should be transcranial. Dodge et al. 
(op. cit.) stated that their studies indicated an excellent prognosis for unilateral 
lesions of the optic nerve with so-called cure following total removal. The more 
diffuse tumors, which involved the optic chiasm and tracts, carried a less favor- 
able prognosis. 

The author has been interested in the ophthalmoscopic appearance of the ocu- 
lar fundus in cases of glioma of the optic nerve after section of the nerve at the 
posterior surface of the globe. In the immediate postoperative period, the retinal 
vessels are bloodless and barely visible in some instances, whereas they appear to 
be normally filled in others. 


SUMMARY 


The determinaton of the nature and extent of a primary tumor of the anterior 
visual pathways is difficult or impossible in many cases without an exploratory 
operation. Transfrontal craniotomy with removal of the roof of the orbit gives 
more information more readily than does an anterior orbital exploration. Also it 
affords more chance for complete removal of the tumor if its location makes it 
amenable to surgery. Most of the gliomas of the anterior visual pathways are 
low-grade astrocytomas. The prognosis is good if the tumor does not involve the 
chiasm and can, therefore, be removed completely. Removal of an astrocytoma 
of the chiasm is often impossible and the effects of Roentgen therapy are uncer- 
tain. There is support for the contention that astrocytomas and oligodendrogli- 
omas of the optic nerve and chiasm are in some way a part of the von Reckling- 
hausen disease syndrome. 


Comment: The series of 46 pathologically proved cases from the Mayo Clinic cited by 
the author point out a three to one preponderance of gliomas more extensive in location 
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than in one optic nerve alone. Further, he notes that “a number’’ of patients with clinical 
evidence of a lesion in one optic nerve were found actually to have more diffuse involve- 
ment on exploration. Add to this the fact stated that the commonest point of origin 
appears to be in the region of the optic foramen, with growth in both directions. In addi- 
tion, the comment that absence of enlargement of the optic foramen on x-ray examination 
does not give conclusive evidence ruling out extension through into the intracranial optic 
nerve and chiasm adds to our confusion. The reported variation in optic foramen size 
noted in the original article—of up to 10 per cent difference between the two sides in 40 
per cent of normals, and up to 20 per cent difference in 15 per cent of normal individuals 
adds further difficulty to the diagnostic picture. 

Taking all these facts into consideration, one is inclined to agree with the author’s 
conclusion that transfrontal craniotomy with removal of the orbital roof is the procedure 
of choice in optic nerve glioma, and that the transorbital approach is seldom justified. 
Certainly, the statistical information available to us from the Mayo Clinic series would 
have not been possible except by transcranial exposure. 

JoHn WoopwortH HENDERSON 
Ann Arbor 





REFRACTION 


THE MEASUREMENT OF REFRACTIVE POWER BY 
PHOTOELECTRIC MEANS 


F. W. CAMPBELL AND J. G. Rosson 
Physiological Laboratory, Cambridge, England 
J. Am. Optometric A., 30: 713-714, May, 1959 


The authors became interested in recording small rapid changes in the power of 
accommodation in human subjects and constructed a research optometer using 
infrared light and photocells for detection. The details of this early optometer are 
appearing in Journal of the Optical Society of America. The present is the descrip- 
tion of a later version of this optometer which has certain features which make it 
more convenient to construct. 

The principle of the method is to send two narrow pencils of light through the 
pupil of the eye a few millimeters on either side of the optic axis. The light source 
forming the beams is so arranged that in an emmetropic eye each beam forms a 
sharp image of the filament on the same portion of the retina. If the eye is not 
emmetropic, a double, slightly blurred, image of the filament is produced. 

To make the instrument objective, we must be able to detect the separation of 
the images upon the subject’s retina. This is done by placing a semisilvered mirror 
obliquely before the eye and then forming an aerial image of the illuminated patch 
of retina with a positive lens. We can now examine this aerial image visually or 
photoelectrically to establish whether it is singled or doubled. Since the method 
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is essentially a comparative one, it minimizes the effect of disturbances which 
affect both photocells equally or both beams equally. Employed as a null detector, 
the instrument is insensitive to changes in lamp luminance, pupil size, photocell 
sensitivity or amplifier gain and these factors need not therefore be stabilized. 
Since germanium photodiodes are used, the measuring beams may be infrared for 
the sensitivity of these detectors in the near infrared is excellent. With suitable 
precautions the apparatus can be used to study the kinetics of accommodation by 
recording the out-of-balance signal from the photocells with a suitable ink re- 
corder. 


Comment: At the last meeting of the American Medical Association in Atlantic City I 
was asked to discuss two papers. It happened that both dealt with an advance in the 
opthalmodiagnostic process made possible by the application of modern electronic image 
processing and scanning devices. The first of the two papers, that of Lowenstein and 
Loewenfeld, reported about new results obtained with an electronic scanning pupillograph 
sensitive to infrared radiation. The other, by Potts and associates, reported about elec- 
tronic image transmission equipment to enlarge the range of ophthalmoscopy into 
the hitherto inexplorable regions of illumination with longer and shorter wave lengths. 
This paper, by Campbell and Robson, from the Physiological Laboratory in Cambridge, 
England, adds something new. Should it turn out to be practical, their device would meas- 
ure the refractive status of the eye with a photoelectric cell with the use of a split in- 
frared beam for retinal illumination. 

We can surely expect great changes and miraculous refinements in our tests to develop 
in the coming years. (But where will be the fun, the personal touch? I hate to see it getting 
lost. . . .) 

ARTHUR LINKSz 


EYEGLASSES AS A THERAPEUTIC AGENT 


JoHn McLean 


Department of Surgery, Cornell University Medical College and New York Hospital, 
New York, New York 


New York J. Med., 1957, 57: 3167-3173 


Dr. McLean was the guest speaker at this Cornell Conference on Therapy. 
These conferences are held by members of the Departments of Pharmacology and 
Medicine of Cornell University Medical College and the New York Hospital. 

Glasses are used first and foremost to improve vision in patients who have re- 
fractive errors of various types. However, there is no sound evidence that any 
organic harm will come to the eyes from wearing or not wearing glasses because 
of refractiveness, and glasses should not be forced on persons who do not wish 
to wear them and can manage without them. 
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Special reading glasses, bifocals, trifocals and quadrifocals may be prescribed 
to make up for the loss of accommodation which is part of the physiologic aging 
process. Eyeglasses are also necessary to replace the action of the crystalline lens 
on the eye after cataract extraction. Patients with particularly poor vision due to 
organic disease can be helped a great deal, particularly at near vision, by tele- 
scopic glasses. There are also moist chamber spectacles and similar devices which 
fall under the general heading of eyeglasses for mechanical protection of the 
cornea, which are used in keratitis sicca and other corneal dystrophies and in some 
cases of corneal ulceration. So-called pinhole glasses are used to reduce movement 
of the eyeball in the orbit, particularly in detachment of the retina. Special glasses 
with a mechanical attachment to a frame serve to support a lid which droops in 
ptosis. 

Contact lenses are used in a number of situations. Patients with keratoconus 
and irregular astigmatism cannot be helped with spectacle lenses as it is physi- 
cally impossible to cast a sharp image on the retina through the irregular cornea. 
By placing a contact lens in front of the cornea a clear image is obtained. In uni- 
lateral aphakia, where a cataract has been removed from one eye and a normal 
lens remains in the other, the use of ordinary spectacle lenses, although fitted so 
that each eye attains good visual acuity, results in so great a discrepancy in image 
size on the retinas of the two eyes that fusion is usually impossible. If a contact 
lens is used on the aphakic eye, the image size difference is not beyond the limits 
of fusion and most of these patients obtain good binocular vision. Contact lenses 
are also indicated where the patient’s profession, such as actor or athlete, makes 
the wearing of spectacles undesirable but whose vision is so poor that an optical 
device is required. Contact lenses are usually well tolerated by people who need 
them but are not nearly so well tolerated by those who wear them only for van- 
ity’s sake. 

Relatively few headaches are of ocular origin and practically all symptoms such 
as disturbances of the gastrointestinal tract, migraine and other difficulties which 
have been attributed to refractive errors are due to other causes. However, many 
of these symptoms are of a psychosomatic character and may be helped tempo- 
rarily by eyeglasses as they are by other placebos. 

In the field of extraocular muscle imbalance, eyeglasses have an important role 
that is often forgotten. Patients who have various types of phobias may from 
time to time experience periods of double vision and rather severe headaches which 
can often be relieved by glasses or prisms to balance their visual angles better. An 
example of this is the young child with accommodative esotropia in whom the 
crossed eyes may be straightened if the excess accommodation can be relaxed by 
the use of convex lenses. Another example is the occasional double vision associ- 
ated with severe exophthalmos in Grave’s disease. 

Aniseikonia occurs in many otherwise normal people with normal eyes. But 
when it occurs in a person with many other symptoms, glasses designed to correct 
the unequal retinal images of the two eyes may be prescribed. This usually relieves 
the symptoms but in many instances the symptoms return and turn out to have 
a different etiology. 
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A fair proportion of cases of wryneck are of ocular origin, caused by muscle 
imbalance. It is therefore advisable to have the patient seen by an ophthalmolo- 
gist to rule out the superior oblique muscle defect before cutting the sternocleido- 
mastoid muscle is indicated. A few of these patients can be helped with prisms 
and spectacles but most require ocular surgery. 

There is no satisfactory treatment to arrest myopia. Although it is still cus- 
tomary to put myopic children into “sight conservation classes’’ there is no evi- 
dence that this is effective. In the myopic child, the globes enlarge unduly with 
respect to the posterior direction of the globe as the child grows. The myopia be- 
comes manifest around the age of 4 to 6 years and usually continues to grow 
throughout the growth period and is more or less arrested when final body growth 
is attained. Since most of the progression of the myopic phase is during the school 
years, the use of the eyes in studying has been blamed. There seems to be no evi- 
dence that use of the eyes in studying or close work alters the refractive state in 
any way, or, in fact, that there is such a thing as eyestrain. 

The pediatrician should examine the eyes externally and ophthalmologically the 
first time he examines the newborn baby, and as soon as the child is old enough 
he should get the best estimate he can of the child’s visual acuity at a distance. 
Visual acuity can usually be determined in cooperative children before they are 
of school age by the use of colored picture charts and similar devices. As difficulty 
in vision may produce emotional disorders in children, the use of glasses may 
restore their behavior adjustment as well as their vision. 

Eye exercises do not improve vision; rather, they train the patient to recognize 
defective or blurred images and thus use deficient vision more efficiently. 

Tinted glasses are indicated to cut down excessive glare or light outdoors but 
should not be used indoors or after dark, except by certain patients with chronic 
photophobia, congenital or acquired aniridia who do not have the normal shutter 
mechanism of the pupil which adjusts the light coming into the eye. Polaroid 
glasses can reduce the glare when one is looking into glare from a surface which 
reflects and polarizes the reflected light but under ordinary conditions of glare 
some of the cheapest and simplest glasses serve the purpose just as well. 

With increasing presbyopia more illumination is needed for efficient reading. 
If the correction by glasses for presbyopia is inadequate, the requirements for 
lighting increase proportionately. Presbyopia is a part of the aging process and 
the degree of illumination does not alter the progress of the condition. 

Excessive use of the eyes may produce tiredness of the eye muscles but ade- 
quate rest restores them as it does any overtired muscle. 


Comment: The Departments of Pharmacology and Medicine of Cornell University Med- 
ical College and the New York Hospital jointly sponsor a series of “Cornell Conferences 
on Therapy.’ Other departments and institutions collaborate. The edited report of these 
conferences is a regular feature of the New York State Journal of Medicine and surely 
is one of its most attractive and distinctive features. One of these conferences dealt with 
“Eyeglasses as a Therapeutic Agent” and Dr. John McLean, head of the Department of 
Ophthalmology of that institution, was the opening speaker of the discussion. This con- 
ference too was published and I found it a pleasure to enclose a short reference to it in my 
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Annual Review of Optics and Visual Physiology (A. M. A. Arch. Ophth., 1958, 59: 90. 
Here I said, “The discussion ... is worth reading. One will not learn anything about 
optics or refraction but will have the pleasure to listen to the ideas of an outstanding 
clinician on a great many topics.”’ I found it especially interesting that McLean would 
like the pediatrician to examine the eyes of the newborn “externally and ophthalmosco- 
pically the very first time he examines the newborn baby.” I could only heartily agree with 
McLean’s warning against putting nearsighted children into so-called sight compensation 
classes. He believes, as I do, that “there is no evidence that these classes conserve any- 
thing.” He also does not believe (and neither do I) “that there is any sound evidence that 
any organic harm will come to eyes either from wearing or not wearing glasses because of 
refractive errors.” 

Some of this discussion must have impressed others too as I find it had been reprinted 
in full in the Spring 1958 issue of the Sight-Saving Review and was also found worthy of 
special editorial comment in the J. A. M. A. 1958, 168: 1785. The writer of this unsigned 
comment has a point taking issue with McLean on the problem of so-called ocular head- 
aches. He writes, “Dr. McLean said that relatively few headaches were of ocular origin, 
but many if not most ophthalmologists would disagree with this statement. A well known 
consultant in this field believes that if a person attempts to do closework with glasses 
that do not cause obvious blurring but do not correct his refractive error a headache is 
very likely to develop.”’ On another point raised by the commentator we will probably 
all agree. ‘‘From time to time a patient with refractive errors come under the spell of a 
faddist who recommends that one “‘strengthen” the eyes by means of exercises. The lim- 
ited success ... depends on their ability to teach persons to use their defective vision 
more effectively. 

One can only wish that the abstract of McLean’s comments in this Survey increases the 
number of those ophthalmologists who look at refractive errors and their correction some- 
what philosophically and with that stoicism which is one of the weapons against eye- 
glasses and exercise peddling by nonmedical (and medical) refractionists. 

I personally will not fully agree with the following rather categorical statement: “I 
would go further and say I don’t believe there is any such thing as eyestrain.” I do and I 
am in the good company of Edward Jackson so doing. But maybe Jackson and I have 
been talking of something else when we spoke of eyestrain. I also think that the results of 
a correction for aniseikonia are not always psychologic in nature. At least some of the 
readers of McLean’s remarks might think that he thought so. 

ARTHUR LINKSz 
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AN IMPROVED VISION SCREENING PROGRAM FOR THE 
NEW HAVEN SCHOOLS 


A Case History 


OrvILLE J. SWEETING 
Citizens Advisory Committee on Education, New Haven, Connecticut 


J. Am. Optometric A., 30: 715-722, May, 1959 


In the spring of 1955, the Committee on Student Vision, a subcommittee of 
the Citizens Advisory Committee on Education, became concerned with the 
testing of vision as practiced in the New Haven school system. The Committee 
on Student Vision studied first the current practices in vision screening which 
consisted of a reading of the Snellen chart, not always under controlled conditions. 
The committee then planned the following attack on the problem: 

1. Formulate a tentative group of tests supplementary to the Snellen test. 

2. Present the proposal to the Connecticut State Medical Society and to the 
Connecticut Optometric Society for their recommendations. 

3. Meet with representatives of the Department of Education and the Board 
of Health to plan a pilot study, using the Snellen test alone as a control and the 
Snellen and supplementary tests for comparison. 

4. Based on the results of the pilot study, recommend to the Board of Educa- 
tion what action to take in an attempt to improve the screening program. 

The Committee recommended the use of illuminated charts and three addi- 
tional simple tests for near vision, muscle imbalance, and depth perception. It 
was stressed that these are not diagnostic tests in any sense and are only screen- 
ing tests. The testing program was submitted to the Ophthalmological Committee 
of the Connecticut State Medical Society and to the Committee on Visual 
Problems in Schools of the Connecticut Optometric Society. It was decided to 
determine the usefulness of these tests in a school screening program. 

The four-point test consisted of the following individual tests: 

1. A reading of the illuminated Snellen chart at 6 meters (20 ft.). 

2. A reading of the Snellen chart at 6 meters through a pair of + 1.75 spheres. 
If the 20/20 line is read with either eye, he has failed. This test indicates ex- 
cessive manifest hyperopia. 

3. A red-green spectacle is placed before the eyes while viewing an illuminated 
box fitted with a rectangle of green “Kodaloid,” within which is a red circle of 
red ‘“‘Kodaloid.” The eyes are tested at 6 meters and at 13 inches. If the child 
sees the red circle outside the rectangle, he has failed. This test is used to deter- 
mine muscle imbalance. 

4. A test for stereopsis, in which the child views a picture of a fly on a card, 
through a pair of polaroid spectacles. 

This plan was endorsed by both the ophthalmologists and the optometrists. 
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All children found to deviate from the normal on any of the four tests were 
retested by the school nurse. The children who had deviations from the normal 
on one or more of the supplementary vision tests, but had normal visual acuity 
by the Snellen test, were examined by a group of ophthalmologists at their 
offices. Of 49 children thus reexamined, 34 (69.4 per cent) of a total of 506 chil- 
dren tested at Nathan Hale School had normal vision: 15 children had visual 
defects (30.6 per cent); 11 had one defect each and 4 had two or more visual 
defects. These defects were: Snellen test, 3; farsightedness, 8; muscle imbalance, 
8; depth perception, 3. 

These children were also referred to optometrists for examination. A total 
of 46 children resulted in 3 children (6 per cent) with normal findings. The 
other 43 children had 77 defects: 17 children had 1 visual defect each; 20 children, 
2 visual defects each; 5 children, 3 visual defects each; and 1 child, 5 visual 
defects. The defects were as follows: Snellen test, 1; farsightedness, 10; muscle 
imbalance at 13 inches, 33; muscle imbalance at 20 feet, 25; and depth percep- 
tion, 8. The two tests for muscle imbalance, 21 children (46 per cent) had visual 
defects. 

The discrepancy in the findings of the two professional groups appears to be 
limited mainly to the muscle balance testing. 


Comment: This report written by an educator on a joint screening program conducted 
by optometrists and ophthalmologists interested me for one reason. The screening test 
with a simple Snellen chart revealed about 10 per cent of the school children to have a 
visual defect; a battery of further tests found some fault with another 10 per cent. The 
latter group was then reexamined by a team of ophthalmologists and, independently, a 
team of optometrists. I was not surprised to find their results not to agree. The optom- 
etrists found muscle imbalance about four times as often as the doctors, and faulty 
depth perception about three times as often. 

This striking discrepancy can be interpreted in many ways and the blame or praise 
can be distributed almost at will. Are ophthalmologists poorer diagnosticians in the field 
of ocular motility or are the optometrists simply overdoing? I am sure there is some truth 
in both. As a frequent consultant in visual problems I have often encountered patients 
who could be helped with simple optical means (a prism, a bifocal, etc.). In these cases 
the first examiner has obviously missed the diagnosis. Surely, no occasion should be missed 
to exhort my fellow ophthalmologists to apply the tools offered by clinical visual physi- 
ology for the benefit of their patients. On the other hand, optometrists are often overdoing. 
Optometry is a profession internally and inescapably weighted with an inferiority complex 
and such overcompensations as the 21-point system are to be expected. If one is restrained 
in one’s scope of investigation, one will quite naturally concentrate efforts and if one 
sometimes misplaces emphasis that is also natural. 

The Connecticut optometrists have obviously found more cases of defective muscle 
balance and faulty steropsis than their ophthalmologist counterparts. But whether the 
defective children were in need of any “visual treatment” (which those who diagnose 
such defects are wont to advise) this study does not reveal. I hope the ophthalmologists 
did not miss any serious and (what is more important) improvable case. 

ArTHuR LINKsz 
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DIET AND MYOPIA IN CHILDREN 
Nutrition Rev., 1959, 17: 36-38 


This is a review article on P. A. Gardiner, Lancet, 1958, 1: 1152; he reported in 
preliminary form studies in which he attempted to reduce the rate of deteriora- 
tion of eyesight in myopic children by feeding diets in which the protein content 
was raised to at least 10 per cent of the total caloric intake; the protein was 
derived from animal sources. For those individuals who did not like protein 
foods, the diets were fortified by use of a calcium proteinate preparation. In 
this study individuals with congenital myopia were not included. 

The control groups consisted of 346 children ranging from 5 to over 13 years 
of age, and the treated group consisted of 91 children of similar age range. 
Throughout the 1-year study the children were seen two or three times; in the 
experimental group the diets were then adjusted to try to keep them at an op- 
timum level. 

It was concluded that the myopic children who received increased amounts of 
animal protein in their diets had decreased rates of visual deterioration as 
compared to another group of children who did not have their diets fortified 
with animal protein. With few exceptions among the younger children, the taking 
of a diet containing more than 10 per cent of the calories derived from animal 
protein caused the myopia to deteriorate more slowly than that of the control 
group. For children over 12 years actual improvement was found in most of the 
cases taking the greatest quantity of animal protein. The measurement of the 
degree of myopia in this report was done by refraction. 

There are numerous factors in acquired myopia which influence the rate of 
deterioration. The quantity of animal protein in the diet may be one of them. 
Further investigations probably will be carried out in which more precise control 
of the dietary intake is undertaken and larger numbers of patients are considered. 
The best results, for the age groups 10 to 11, 12 to 13, and over 13, were a mean 
change in myopia for the treated group of about 0.2, 0.15 and 0.1 diopter, as 
compared with the control children at 0.5, 0.35 and 0.38 diopter, respectively. 


Comment: Gardiner’s studies published in Lancet, 1958, 1: 1152, interested me very 
much. I felt rather doubtful about the validity of his data, though his theory appears 
essentially sound. His investigations should be continued on a larger material and the 
statistical treatment should be left to a trained statistician. A study, essentially pre- 
senting a statistical argument, in which such data as distribution of values around the 
mean are missing, is nowadays not acceptable. 

Great Britain with its socialized medicine, large urban centers and compulsive edu- 
cation during the period when myopia changes most, offers an ideal setting for a definitive 
contribution to the problem of myopia. 

ARTHUR LINKSZ 
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CLINICAL PRACTICE 
ANISEIKONIA 
Wirth Nores ON THE JACKSON-LANCASTER CONTROVERSY 


ARTHUR LINKSz 
New York, New York 
Tr. Am. Acad. Ophth., 1959, 117-140 


The problem of eyestrain occupied Dr. Jackson almost from the beginning of 
his career. Here are two quotations from a lecture delivered at the Philadelphia 
Polyclinic in 1909. 

“Those who do not suffer from their ametropia do not come to us for relief. 
Those who do come do not endure with comfort the strain which an error of 
refraction imposes. The same error of refraction which will cause in one person 
no discomfort whatever will produce in another continuous aching of the eyes 
and head, in a third terrific paroxysms of sick headache, in a fourth conjunctivitis, 
in a fifth chronic inflammation of the lid margins, and in a sixth, disturbances of 
digestion and general nutrition.” 

What wise words, and how true also of aniseikonia, a condition which, to 
paraphrase Jackson, some “‘do not endure with comfort,’ while others do, and 
“those who do not suffer from it do not come to us for relief.” 

And here is a second quotation: 

“The low and moderate degrees of ametropia are more likely to cause chronic 
and obstinate headaches and other forms of nervous disorder than are the higher 
degrees of ametropia.”’ 

How true again and how well applicable, as I shall try to show, to the problem 
of aniseikonia. 

Jackson was much intrigued by the problem of anisometropia as a source of 
eyestrain. I shall quote several passages from one of his still earlier papers on 
“The Correction of Anisometropia”’ (1896), because I think they are even more 
pertinent. 

“Anisometropia, like ametropia, in general, makes trouble either by preventing 
perfect vision, or by making it difficult to attain, so that the benefit of it is only 
secured at the cost of eye-strain. And as with the various forms of ametropia, it is 
in the higher degrees and in later life, that it entails imperfect vision; and in the 
lower degrees and earlier in life that it causes eye-strain.” 

Ametropia, anisometropia and, we may add, aniseikonia behave very much 
in the same manner. It is (to paraphrase Jackson once more) in the higher de- 
grees and in later life that aniseikonia entails imperfect binocular vision, but it 
is in the lower degrees and earlier in life that it causes eyestrain. Monocular 
aphakia is the most outstanding case in point. Spaeth, in a lecture before the 
Oxford Ophthalmological Congress in 1957, stated that in monocular aphakia 
when corrected by contact lens, aniseikonia of 5 and more per cent was found 


742 SURVEY OF OPHTHALMOLOGY 


to be of no significance. He was certainly justified in making this statement. 
This large amount of aniseikonia (which by the very nature of things is usually 
encountered later in life) entails imperfect binocular vision only, not discomfort. 
As such, it is of no significance. But it would be erroneous to conclude, as several 
other authors implied, that lesser amounts of aniseikonia are of even lesser sig- 
nificance. It is, to use Jackson’s wording, “in the lower degrees and earlier in life 
that it causes eye-strain.”’ 

Here is another quotation from Jackson’s paper which stresses this very point. 

“Where in one eye the ametropia is of such low degree as not to entail eye- 
strain, while the difference of refraction between the two eyes is so great as to 
preclude the focusing of both together upon the same object, the patient will not 
suffer from eye-strain. If however the second eye presents ametropia of low 
degree, distinctly differing in kind and degree from the ametropia of the first 
eye, symptoms of eye-strain are very liable to develop. 

The case for the importance of aniseikonia could not have been stated in better 
terms. Obviously, in the first type of case, binocular vision will often be absent 
or, if present, rudimentary, and though the images in the two eyes, physically, 
are unequal, ‘“‘the patient will not suffer from eye-strain.” Aniseikonia, in this 
case, will be of no consequence. I give an example of such a case: 


O.D. —6.00 D. sph. = —1.00 D. cyl., axis 170 
0.8. —0.75 D. sph. 


Right retinal image smaller by 5 per cent. 

This was a young woman who thought one must have binocular vision. She 
had practiced eye exercises for a long time and I tried to dissuade her from having 
anything further done. She had a compulsive neurosis, as had her parents, about 
binocular vision and fusion, but she had no eyestrain. 

Spaeth’s, Constantine and McLean’s, Goar’s and my own cases of monocular 
aphakia corrected by contact lens and having a residual aniseikonia of 5 to 8 
per cent also are good examples to prove the correctness of Jackson’s statement, 
and still better examples are Jackson’s two patients with unilateral aphakia 
corrected with regular spectacle lenses, who also had no discomfort. 

People blessed with suppression have no trouble even if retinal image size 
difference runs in the neighborhood of 30 per cent, as it must have in Jackson’s 
cases. On the contrary, symptoms of eyestrain are “‘very liable to develop” if 
the ametropia of both eyes is of low degree and that of the second eye “distinctly 
differing in kind and degree from the ametropia of the first eye.” Patients with 
this type of anisometropia ordinarily are under the compulsion to fuse like 
emmetropes or iso-ametropes, since their retinal images are not sufficiently 
unequal. Whether we call the cause of their discomfort anisometropia or ani- 
seikonia or even anisophoria does not really matter. They do have ocular dis- 
comfort. They do experience eyestrain. We can take Jackson’s word for it. Here 
is an example; a young salesman with a long history of severe eyestrain, with 
the following correction: 


O.D. —0.50 D. sph. — —0.50 D. eyl., axis 85 
O.8.+1.00 D. sph. > —0.25 D. eyl., axis 175 
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The image of the right eye was smaller by 1.5 per cent, and its correction brought 
relief. Or this other similar case: 


O.D. —1.50 D. sph. 
O.S.+0.87 D. sph. > —0.37 D. cyl., axis 105 


in which the image of the right eye was smaller by 2.75 per cent and only its 
correction made comfortable vision possible. 

The proper limits for the full correction of anisometropia are, Jackson asserted, 
to some extent determined by the limits of the normal power of unequal ac- 
commodation, which he assumed to be 1.0 D., or at the most 1.5 D. However, 
Jackson correctly found this to be only a minor factor. Another important factor, 
possibly the most important factor, which determines whether or not binocular 
full correction in anisometropia is feasible is, according to Jackson, the prismatic 
effect of the peripheral portion of the correcting lenses. More than 60 years ago 
Jackson clearly noted what now is common knowledge—the fact that whenever 
the visual axis does not pass through the optical center of a correcting lens, there 
is an apparent displacement of the object looked at. 

It is the effort to avoid vertical diplopia which causes eyestrain. This effort, of 
course, is not a conscious one. Fusion, if present, has the character of a com- 
pulsion. It is “‘the compulsion to fusion,” if present and under undue stress, which 
causes eyestrain, not the anisometropia as such, not the aniseikonia as such. 

Jackson recognized, by the way, that this problem of lens-induced forced 
vergence is related to the problem of unequal retinal images, which we now call 
aniseikonia. I quote again: 

‘‘What is commonly spoken of as the difference in size of the retinal images, 
produced by correcting lenses of different strengths, is simply a special instance 
of this unequal prismatic action in the peripheral portion of unequal lenses; and 
the confusion and eye-strain associated therewith come about, not by reason of 
the mere inequality of size of images, but through the difference of position of 
what should be corresponding points to which attention is directed.” 

Jackson, of course, did not know at the time of his earlier writings that in order 
to have unequal retinal images in one’s two eyes, it is not a prerequisite to have 
anisometropia and to wear a correcting lens, as the case may be, before one or 
both eyes. The studies of Ames and his collaborators at Dartmouth were still a 
matter of the future. It is, as we know today, possible to have unequality of 
retinal images with binocular emmetropia or isoametropia, though these cases 
are rare and the aniseikonia will hardly ever be of more than moderate degree. 
It is thus possible for a patient to be faced with the problem of forced vergence 
and eyestrain even without having anisometropia corrected by lenses of un- 
equal strength. Jackson also did not know at that time that it is feasible to 
change retinal image size and retinal image position in any desired direction 
without influencing the eye’s refraction. He did not yet have our size lenses at 
his disposal. Jackson assumed, and he assumed it correctly, that lens-induced 
vergence movements limit the feasibility of full correction in anisometropia and 
are, in this condition, the principal cause of eyestrain. Today, we can go further 
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and add that size lenses eliminate just this need for lens-induced vergence move- 
ments, and with it at least one cause of eyestrain. 

I should probably clarify this point. A change in the size of the retinal image, 
for better or worse, will generally also change the angle through which that eye 
need rotate in order to cover a certain section of the panorama. I shall quote no 
lesser authority than Ogle on this point: 

‘“‘When a lens which has an angular magnification of 2 per cent relative to the 
center of rotation of the eye is placed before one eye, then, if the two eyes turn 
down to fixate a point 20 degrees below the axis of the lens, the eye with this 
lens before it must turn further by 2 per cent of 20 degrees, or 0.4 degree, or 
0.7°.” 

Similarly, if the retinal image in one eye is larger for some reason by, say, 2 
per cent in one eye than in the other eye, then, as Jackson clearly saw, unequal 
oculorotations of the just described magnitude will be necessary to cover equal 
sections of the panorama. However, in case a size lens of 2 per cent magnification 
is placed before the second eye, not only is the image size difference corrected 
(which Jackson might have thought unimportant) but the necessity of the 
forced vergence movements (which Jackson thought to be the cause of eyestrain) 
is also eliminated. If lens-induced forced vergence movements in anisometropia 
are the cause of eyestrain—and Jackson believed that they are—then size lenses 
are certainly the most logical means to eliminate them. 

A size lens is only one of the means of compensating for the forced vergence 
caused by unequal refractive correction or, to be more accurate, inequality of 
retinal images. A prism works in a similar manner, at least in one part of the 
field of gaze, in a specific direction. So will the slab-off method. The main differ- 
ence is that a size lens influences the position of the retinal image and the extent 
of the ocular gaze movement in at least two directions (if it is of the meridional 
type) or in all directions (if it is of the over-all type), while a prism or a slab-off 
arrangement influences them in only one direction. If the essential difficulty is 
in the vertical meridian, especially in the reading position of gaze, a prism added 
to a bifocal segment or the slab-off arrangement might be sufficient and a cheaper 
solution. If the difficulty is caused by forced horizontal vergence or (what is the 
same) horizontal size difference, this type of optical correction will be useless. 
Here only size correction helps. 

Here a justified question will arise: Why bother with eikonometry and isei- 
konic lenses if such seemingly simple measures help too? To this, the answer is 
2-fold. First of all, one actually should not bother with size measurements and 
size lenses if such simple measures suffice. Second, one does not actually give full 
justice to the problem of aniseikonia if one completely identifies its effects with 
those of the forced ocular vergence movements, as Jackson did in his earlier 
papers. There is much more to aniseikonia, as the work of Ames and his col- 
laborators has revealed. Forced vertical vergence movements might become a 
problem in reading, especially through bifocals, since eyes are not normally 
meant to carry out vertical vergence movements to the extent called for by 
considerable image inequality. But in the horizontal direction ocular vergence is 
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part of our normal binocular equipment and aniseikonia is a normal occurrence. 
Our “normal” aniseikonia, as Lancaster called it, in the horizontal direction offers 
our clues of relative distance. There exists an intimate relationship between 
horizontal image size difference, horizontal vergence movements, and spatial 
localization. In fact, these are the physiologic basis of steropsis. “Abnormal” 
aniseikonia, if it exists in the horizontal direction, does much more than force 
the eyes into compensatory vergence movements. It falsifies our concept of 
spatial relationships. 

If one has this type of image size difference, a wall might appear distorted 
though we know from experience that it is rectangular, the floor might appear 
slanting though our feet tell us that it is level. Jackson acknowledged that one 
might become aware of such distortions when wearing new eyeglasses, and he 
acknowledged at long last that aniseikonia is the cause of these disturbing experi- 
ences. But he strongly believed that the brain learns to re-interpret its clues. 
Of course it does. 

Jackson believed that binocular spatial localization is altogether a learned 
function. Hering’s views of innate spatial values were entirely strange to him. I 
am, of course, biased in the direction of Hering’s views and wish I had time to 
discuss this important aspect of visual physiology on this occasion. But even if 
one assumes that binocular spatial localization is all learned, why should the 
brain be forced to re-interpret wrong clues when the clues can be made right 
without disturbing what to Jackson appeared to be the first concern—the ac- 
curacy of the refractive correction? I can, after many years of experience as a 
clinician, confidently make the statement that the correction of aniseikonia of 
small amounts, in the proper case, marks the difference between success and 
failure in the proper prescription of refractive correction. Why not avail ourselves 
of the additional method of improving our results in the proper cases? 

I want to make it clear that patients with the following correction: 


O.D.+1.00 D. sph. > —2.00 D. eyl., axis 135 
O.8.+1.00 D. sph. > —2.00 D. eyl., axis 45 


cannot be considered to have identical refractive error in the two eyes, at least 
from the point of view of the aniseikonic clinician. Burian and Ogle emphasized 
this quite some time ago. Such a case must be considered to have a difference 
in refraction of two diopters in both the 45 and 135 meridians and can be expected 
to reveal considerable image size difference in these oblique meridians. Cases 
with this type of refractive error: 


O.D.+1.00 D. sph. 
O.S.+1.00 D. sph. 


= —0.50 D. eyl., axis 180 
~~ —0.50 D. eyl., axis 90 
are also not iso-ametropes. Several patients with this type of refractive error 
were found to have considerable visual difficulty and eyestrain. They have 
definite, easily measurable aniseikonia. 

It is amazing to see that, even in my practice, in which by the very nature of 
my specialized interest there is a greater percentage of patients with eyestrain, 
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headaches or reading difficulty than in the usual ophthalmologist’s practice, the 
number of patients with a difference in refraction of more than 2.00 diopters and 
in need of correction for aniseikonia is so small. Again I must remind you of 
Jackson’s words of wisdom, that only people with lesser amounts of anisome- 
tropia have eyestrain; those with larger amounts just don’t have the compulsion 
to binocular vision. If sent to the antiseikonic clinician, they seem to have been 
referred for no justifiable reason. They might have aniseikonia in the literal 
sense—unequal retinal images—but they do not suffer from aniseikonia, that 
derangement of binocular vision which is the topic of this discussion, because 
they have no, or only rudimentary, binocular vision. 

I cannot help interjecting here a few words about the compulsion to binocular 
vision. I don’t mean compulsion in the sense used by Ogle, the compulsion in 
normals to see single when prisms are introduced or other kinds of stress put on 
the binocular mechanism. I mean the compulsive neurosis of parents who drag 
their children from orthoptists to surgeons, and back again, driven by the anxiety 
and guilt modern parents feel if their children are not “normal” in some respect. 
Binocular vision, or the lack of it, becomes an obsession with them. And this 
obsession is nurtured by practitioners, who either don’t know better or—I may 
be forgiven for this inference—have an interest in giving exercises. I am not 
against eye exercises. With the recent advent of pleoptics, about which many of 
us heard so much at the recent International Congress, I believe that the treat- 
ment of amblyopia ex anopsia has reached a new era, and that amblyopia has to 
be combatted by every possible means. I also believe that with the early surgical 
intervention now practiced, the stage is set for better results than heretofore in 
the field of binocular training. Much can be achieved that was impossible decades, 
even years, ago. But I am still convinced that a teenage girl who is emmetropic, 
or nearly so, in one eye and myopic in the other—like one of the patients in whom 
I found aniseikonia of more than 5 per cent—is better off if she is not trained to 
use both eyes together but is left alone to use one eye for distance, the other 
for near. It is my conviction that people with compulsive binocular vision should 
be corrected for aniseikonia if it interferes with the efficiency of binocular vision 
or if it is the cause of eyestrain. Children with defects in binocular vision should 
be given every opportunity to develop it or improve it. On the other hand, 
teenagers and, especially, grownups, if they have no compulsive binocular vision, 
should be left alone. 

I have to say a few words about metamorphopsia, a condition in which patients 
spontaneously report that with one eye they see things smaller than with the 
other. Metamorphopsia is not aniseikonia. Patients with so-called retinitis 
macularis exudativa have micropsia in their affected eye because edema has 
separated the retinal elements in the macular region. Usually they also notice 
a marked distortion of straight contours, obviously because the derangement of 
cellular architecture occurred in an irregular manner. Since several of these 
patients were sent to my clinic to be measured for aniseikonia, I had to test them. 
They only added to the number of patients seen, but they themselves derived 
no benefit from my examination. 
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The most impressive cases of aniseikonia are the very rare traumatic cases. 
I have encountered two in the last 2 years in which an accident to one cornea, 
a perforating injury with iris prolapse, fortunately not affecting deeper structures, 
had caused unilateral oblique corneal astigmatism in an eye which heretofore 
had been essentially like the other eye. These patients had what one could almost 
call ‘‘acute”’ aniseikonia. The size difference they revealed in the eikonometer 
test was practically predictable and commensurate to the optical defect. 

As far as acute aniseikonia is concerned, we all know, of course, of cases in 
which refractive correction was changed and the patient suddenly was heard to 
complain of slanting desks, of trapezoid newspapers, or of feeling himself a foot 
or two taller or shorter than usual. These were the cases which Jackson accepted 
as genuine examples of aniseikonia. He was sure that the mind gets used to these 
phenomena, but he believed that nothing had to be done about it as long as the 
refractive correction was proper. He certainly was right in some cases, though 
surely not in all. Often the mind gets more used to a correction if it is incorrect, 
so to speak, because the retinal image is not quite so sharp and the long accus- 
tomed pattern of suppression less disturbed. The small number of anisometropes 
in my private practice who are given size lenses testifies to my utmost efforts to 
straighten out my refraction problems without resorting to this type of correction. 
Reduction of cylindric lens power in the nondominant eye is the most successful, 
usually, among these procedures. I often almost indulge in the art of inaccuracy. 
It is an art, I confess. In any event, it is the distillation of experience of many 
years. Here are two examples. The first, an executive, 49 years old, who until 
about 2 years before he was sent to me had no eye trouble. The first and only 
pair of glasses he ever was given read: 


O.D. > —0.75 D. eyl., axis 180 
O.S. +1.75 D. sph. > —0.50 D. eyl., axis 178 
add + 1.00 D., 0.U. 


He could never wear these glasses. He saw double. Though at his referring 
doctor’s request I tested him for aniseikonia (and with his own glasses he revealed 
a lot of it), I suggested the following simple reading correction: 


O.D. + 1.00 D. sph. 
O.S. + 2.50 D. sph. 


to the patient’s great satisfaction. 
The second example, a housewife, 48 years old, wore the following correction 
given by the referring doctor: 


O.D. +1.50 D. sph. > —0.50 D. eyl., axis 30 
O.S. —12.5 D., sph. > —1.50 D. cyl., axis 180 
add +1.50 D., 0.U. 
The left eye was dominant for close work and I ordered: 


O.D. = plano 
O.S. +0.75 D. sph. 2 —1.50 D. eyl., axis 180. 








748 SURVEY OF OPHTHALMOLOGY 


An unusual case of acute aniseikonia which taught me quite a lesson is probably 
worth mentioning. An elderly woman, wearing the following refractive correction, 


O.D. —2.00 D. sph. > —2.00 D. eyl., axis 90 
O.S. —1.50 D. sph. > —2.75 D. eyl., axis 85 


came to see me with a recent macular degeneration which reduced vision to 20/ 
200 in the left eye. She wanted new glasses. There was some small change needed 
in the right eye. Since I could not improve vision in the left eye, I wanted to 
make the lenses less expensive and prescribed only a —1.50 D. sph. for that eye. 
The patient returned, indignantly complaining that with her new lenses all was 
lopsided and floors and walls were distorted. Though she had hardly any central 
vision in one eye, the power of peripheral fusion, emphasized by Burian, made 
itself manifest. I learned my lesson but lost a patient. 

At the end of this lecture, I should mention two, if small, pieces of research 
to which my clinic at the Manhattan Eye and Ear Hospital contributed. Two 
groups of patients were found in whom more than usual image size differences 
can often be detected and their correction seems sometimes desirable, often 
feasible. In the first group belong the patients who have been successfully oper- 
ated upon for unilateral retinal detachment. In some of these cases, I discovered 
that the image in the operated eye was smaller. 

I have, of course, only limited experience. There are still too few cases of retinal 
detachment in which both the eye operated upon and the other eye have 
sufficiently good vision to make these patients fall into the category of people in 
whom measurements for retinal image size differences are feasible. Even smaller 
is the number of cases in which, after a successfully conducted test of measuring 
aniseikonia, I found it advisable to correct this condition. The differences were 
again usually much larger than those encountered in normal pairs of eyes and 
the compulsion to binocularity much reduced. To my dismay, I find that even 
after what is considered a successful detachment operation, still more people 
consult me for a visual aid than for the restoration of their binocular functions. 

The other piece of research was initiated at the request of Dr. Elizabeth Con- 
stantine and Dr. John McLean, who published a remarkable series of cases of 
unilateral aphakia corrected with contact lens. I tested several of their patients 
and found image size differences to be between 4 and 10 per cent, as expected 
from theory. I do not know of a single case in this series in which it was necessary 
to correct aniseikonia. Dr. Constantine in her lecture emphasized the fact that 
these patients were tested and found to possess the faculty to binocular single 
vision. But showing the faculty to binocular vision in office tests specifically 
conducted to analyze this faculty (I usually call it “instrument stereopsis”’) 
does not mean normal compulsive binocular vision under everyday circumstances. 
I can only refer to a recent important paper by Ogle, Burian and Bannon on 
this subject. They, too, doubt that patients with unilateral aphakia corrected 
with contact lens have, in everyday surroundings, normal (which means com- 
pulsive) binocular vision. In fact, their computations convinced them that when 
aniseikonia is greater than 3 per cent, retinal images fall outside each other’s 
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Panum’s areas everywhere except within an area of 4 degrees around the point 
of fixation. Aniseikonia of the magnitude usually present in the case of contact- 
lens-corrected uniocular aphakia prevents fusion and causes physiologic rivalry 
and physiologic suppression in the retinal periphery. These mechanisms work 
constantly in all of us, on all object details which are outside the horopter, making 
up the usual background and surround into which our foveal vision is planted. 
There is no reason why these patients should have eyestrain. The person whose 
uniocular aphakia is corrected with a regular spectacle lens, however, belongs 
in an entirely different category. In his two eyes similar retinal images fall way 
beyond the fusion limits and way beyond the rivalry limits. Like a person with 
sudden paresis of an extraocular muscle, these patients see double. Spectacle 
correction of monocular aphakia with some 30 per cent image size difference 
usually causes confusion and serious visual difficulties. But it does not cause the 
type of eyestrain which aniseikonia does. 

The title of Dr. Jackson’s last paper was “Clinical Importance of Aniseikonia.” 
It is now 16 years since this paper was delivered; 16 years is quite a time to 
gather experience. There is now sufficient accumulated evidence that the cor- 
rection of aniseikonia, in suitable cases, adds to the value of refractive correction. 
The “Clinical Importance of Aniseikonia”’ is established without any doubt. 


Comment: This lucid exposition of aniseikonia should be read carefully by everyone 
who refracts. Dr. Linksz points out some ways in which modifications of the prescription 
can be made to minimize discomfort caused by aniseikonia. 

A question that has had no seemingly logical answer is this: Why is it that an anisei- 
konia of 1 or 2 per cent causes symptoms, and the 35 per cent aniseikonia of the corrected 
unilateral aphake causes symptoms, but the 5 to 8 per cent aniseikonia of the unilateral 
aphake wearing a contact lens does not cause symptoms? Dr. Linksz answers this question 
in his paper. 

Of course the distortions of space caused by aniseikonia, when new glasses are put on, 
usually disappear in time. It is well to remember that the disappearance of these symp- 
toms is usually the result of suppression of the binocular clues to space perception in 
favor of the monocular clues, born of experience. It does not mean that the aniseikonia 
has disappeared. When the individual is placed in a confusing environment where mo- 
nocular clues are no help, the distortions reappear. On a golf course, a brook may seem 
to run up-hill, ete. 

A booklet of lectures on aniseikonia by Robert Bammon is published by the American 
Optical Co. It contains a bibliography of papers by investigators who have written on 
this subject. 

Owen BELMONT 
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SURGERY 


BINOCULAR SIMULTANEOUS CATARACT EXTRACTION 


JOHN SCILLIERI 
Paterson, New Jersey 


J. Internat. Coll. Surgeons, 1959, 31: 459-463 


After success attained with cataract extractions performed a week or four 
days apart, the author felt encouraged to perform binocular simultaneous 
cataract extractions. This procedure was followed in a series of 21 cases. In all 
these cases the relief and pleasure of the patient and his family that the entire 
ordeal was over was impressive. 

The advantages of a bilateral extraction are as follows: 

1. It decreases the time and cost of hospitalization by 50 per cent. It removes 
the fear of a return trip to the hospital, and old and debilitated persons are 
subjected to less confinement and relieved of a double operation. 

2. The binocular procedure insures better vision. When there is an undetected 
pathologic condition in one eye prior to operation, the fellow eye may give very 
good vision, or vision at least adequate to the patient’s happiness. 

3. Binocularity is maintained. There is no readjustment of visual patterns, 
first depending on monocular vision and then trying to achieve binocular vision 
when the second eye is operated upon at a later date. Postoperative hyphema 
is less disturbing, especially in the diabetic patient, if the fellow eye continues to 
maintain vision. Bilateral cataract extraction should not be done by an ophthal- 
mologist until his technique is perfectly established so that he may proceed with 
exactness and speed from one eye to the other. It should not be done under 
insurance plans unless the surgeon is willing to accept one-half the fee for the 
second eye. 

Diabetics and hypertensive patients, patients with cardiac insufficiency, 
psychotic patients, deformed arthritic patients, patients ranging in age from 32 
to 98 years, were successfully operated on by this method without complications, 
a result not usually encountered in monocular surgery. 

Some of the objections to bilateral simultaneous extraction include the possi- 
bility of infection, postoperative complications and secondary complications, 
as well as systemic disease. If the same aseptic conditions prevail, there is no 
reason why infection should be more prevalent in a binocular than in a monocular 
cataract extraction. Postoperative complications may mean that both eyes will 
be lost, but there are cases proving that both eyes can be lost through similar 
complications, even when the cataract operations are performed after what was 
considered a suitable interval. Secondary complications may not interfere with 
the eyes. In one woman, 5 days after bilateral cataract extraction, acute sup- 
purative parotitis developed on the left side. Nevertheless, 2 months later all 
but one suture had fallen out, and corrected vision was 20/20 in both eyes. 
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Even old, debilitated and irrational patients may be benefited by simultaneous 
extraction of bilateral cataracts. In one case, with additional complication of 
bilateral glaucoma, neither postoperative bandages nor a mask could be applied. 
Nevertheless, recovery was uneventful, the glaucoma was controlled, and the 
patient was able to see with a +10.00 sphere. Bilateral operations have also 
been successful in diabetic and hypertensive patients. If postoperative complica- 
tions occur in one eye only, the patient is not so apprehensive because the other 
eye is functioning. 

The author hopes that experienced ophthalmologists will feel encouraged by 
this report to attempt simultaneous bilateral cataract extraction. 


Comment: The reviewer is frank to admit he cannot see any merit to this suggestion. 
To him the dangers far outweigh the advantages. Although an intraocular infection is 
rarely seen now, it can occur, and the loss of both eyes at one sitting due to this cause 
should be enough to produce permanent insomnia or commitment to an institution. It 
is true that there are many patients who, when one eye suffers a severe complication, 
may likewise have some difficulty with the other. We see few patients who are totally 
blind from cataracts. Should one eye be lost due to some surgical complication, it is the 
reviewer’s opinion that the other should be left alone until the patient has more to gain 
than to lose. One does not see twice as much with two eyes as with one, and there are 
probably more happy monocular aphakics than there are binocular ones, especially if 
they have lived their three-score-and-ten years. 

P. Ross McDonatp 


Comment: Binocular simultaneous cataract extraction is worthy of consideration under 
certain unusual circumstances such as bilateral mature cataract, bilateral narrow angle 
glaucoma (primary and secondary) with cataract, and when problems of advanced age, 
transportation, and the cost of two separate hospitalizations become serious factors. 

The wisdom of simultaneous binocular cataract extraction must be weighed against 
the additional risks entailed in ‘‘putting all of one’s eggs in one basket.” 

Certainly, in any event, all of the modern protective measures for successful perform- 
ance of cataract surgery should be employed. This should include multiple hard-tissue 
appositional sutures for incisional closure. This editor has employed binocular simul- 
taneous surgery at infrequent occasions, and only when the above-mentioned conditions 
presented themselves. 

Harvey E. THorpPe 


IRIDENCLEISIS 


C. Dwicut TowNeEs AND Harry A. PFINGST 
Louisville, Kentucky 
J. Kentucky M. A., 1959, 430-432 


In a review over a period of approximately 12 years, 136 operations were 
performed on 98 patients. Only those who have been followed up for at least 6 
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months or who have had some other operation such as cyclodiathermy or enuclea- 
tion were tabulated. Of these there were 77 wide angle, 26 narrow angle, 6 con- 
genital, 16 questionable or mixed and 4 secondary glaucoma from various causes, 
The 50 patients with wide angle glaucoma had an average age of 62. Of 123 eyes 
which have had iridencleisis operations and were followed up for 6 months or 
more, 15 or 12.3 per cent of the operations did not succeed in improving the eye. 
In 90 (70 per cent), the tension was controlled with or without medication. The 
remaining 18 eyes were considered to be improved by the operation even though 
the tension was not brought to within normal limits. This operation is advocated 
only in those eyes which we believe to be uncontrollable medically. In other 
words, all of these eyes would sooner or later have been lost without some 
operation. 

Insofar as pressure is concerned it makes little difference as to when the 
operation is done. Those with far advanced glaucoma were normalized as easily 
as those with early glaucoma. It has been shown, however, that operation on an 
eye in which the fields have been greatly reduced is a hazardous undertaking. 
Eyes with fields reduced to 10 degrees are more apt to retain their vision with 
uncontrolled tension than with controlled tension after surgery. 

The authors have used two techniques during the past few years. Local anes- 
thesia is used in practically all cases. If the patient is a child or if the eye is 
badly inflamed, general anesthesia or intravenous sedation is used together 
with local anesthesia. The use of local anesthetic reduces the amount of general 
anesthetic necessary, reduces the amount of bleeding and can be used to balloon 
out the conjunctiva for easier dissection. If the tension is greatly elevated a 
retrobulbar injection of procaine, 4 per cent, hyaluronidase and epinephrine is 
made. Manual pressure is applied as in cataract surgery to soften the eye. When- 
ever possible the eye has been brought to a satisfactory tension by medical 
means before coming to the operating room. A bridle suture is passed under the 
tendon of the superior rectus. The incision is made as high as possible in the 
conjunctiva of either the upper temporal or upper nasal quadrant. Conjunctiva 
and Tenon’s capsule are dissected down to the limbus. An ad ezterno incision is 
made with a Bard-Parker knife about 2 mm. from and parallel to the limbus. 
The incision is about 5 mm. long. 

In the usual type of iridencleisis the next procedure is to separate the iris 
from the sclera by means of a cyclodialysis spatula. A toothless forceps is then 
inserted into the anterior chamber and the iris grasped about midway to the 
sphincter and pulled out into the incision. A single cut is made in the iris down 
through the sphincter so that only one iris pillar remains. No effort is made to 
turn the incarcerated iris so that the pigment layer faces outward. Tenon’s 
capsule and the conjunctiva are then sutured separately. The eye is dressed 
with atropine and antibiotic ointment. The surgeon begins to massage on the 
first postoperative day. After a few days the patient may be instructed to 
massage his own eye through the bandage. He is usually ready to go home 4 
week after the operation. 

During the past few years one of the authors has been very favorably impressed 











CLINICAL PRACTICE 753 


by the Stallard iridencleisis and has employed it in approximately a dozen 
eyes. The difference between this operation and the one described above is 
briefly as follows. After the scleral incision has been made and a pathway into 
the anterior chamber opened with a spatula, a traction suture is placed in the 
anterior lip of the sclera. Two converging cuts are made in the sclera toward 
the limbus so that a flap with its narrower border hinged at the limbus is created. 
The iris is then drawn out with a toothless forceps and a flap with its base 
upward is cut in the iris. The sphincter is not cut and a round pupil remains. 
The flap is left protruding through the scleral opening and the wound closed 
by suturing Tenon’s capsule and conjunctiva. 


Comment: The reviewer has little to add to the comments above. The iridencleisis 
would appear to be the most popular filtering procedure in this country today. It is easier 
to perform, and the postoperative complications are less than with the trephine operation. 
The most important factor would appear to be “timing.” In the 40- to 50-year-old group, 
beginning of loss of function or progression of a previously existing loss is the deciding 
criteria. In the older age groups we have more difficulty in deciding on loss of function. 
It may be due to lens sclerosis or degenerative retinal changes, and the operation is com- 
plicated by a tissue-thin atrophic conjunctiva and a large sclerotic lens which will un- 
doubtedly become less transparent following glaucoma surgery. Surgery has never been 
the answer to open angle glaucoma, but when it must be done, a carefully executed iri- 
dencleisis would appear to be the operation of choice. It is possible that, when more sta- 
tistics are available on the Scheie procedure of cauterizing the lips of the sclera combined 
with iridectomy, this simpler operation may supplant in part the iridencleisis procedure. 

P. Ross McDonatp 


SOME IMPRESSIONS OF OPHTHALMIC SURGERY IN EUROPE 


S. ADLER 


Johannesburg, South Africa 
S. African Med. J., 1959, 33: 74-75 


During a short visit to Europe and the United Kingdom, the author had the 
privilege of watching some of the world’s most famous eye surgeons operate. 

At the magnificently appointed Barraquer Clinic in Barcelona, cataract 
extractions are performed under local anesthesia and curare with heavy sedation. 
The curare is given in doses sufficient to relax the extraocular muscles without 
affecting the respiration. Most of the extractions were done by phacoeresis. A 
suction cup is applied to the anterior surface of the lens, which is then completely 
removed in its capsule. The method was pioneered by Barraquer, who devised 
and perfected the instrument. As soon as the lens is removed, the previously 
inserted corneoscleral suture is tied, and pilocarpine is injected into the anterior 
chamber to constrict the pupil. 
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At this Clinic, too, acrylic lenses, devised by Strampelli of Rome, are inserted 
into the anterior chamber. Each lens is individually made to fit the particular 
eye and is of appropriate dioptric strength to render the eye emmetropic. The 
lens is inserted horizontally after a peripheral iridectomy at 12 o’clock, care 
being taken to see that the lens does not block the iridectomy. These lenses 
are used to replace a cataractous lens and to render the eye emmetropic in high 
degrees of myopia or hypermetropia. The technique of insertion is relatively 
simple and the immediate results are good. 

A particularly simple and useful instrument used at the Barraquer Clinic 
consists of a holder which grips a piece of the cutting edge of a sterilized razor 
blade. A portion of the blade is broken off and used as a small, very sharp cutting 
instrument. As soon as it ceases to be razor-sharp, another piece of the blade is 
broken off for use. This instrument can be used in a variety of procedures ranging 
from the placing of lamellar corneal grafts to the removal of sutures. 

Corneal grafts are performed with consummate skill under the Zeiss binocular 
operating microscope, which assures accurate apposition of the graft. Fixation 
of the grafts is secured with a very fine “virgin silk” composed of 7 cocoon 
threads, inserted as a continuous suture with a specially constructed 4 mm. 
(Grieshaber) needle. The suture can be left in place for from 15 to 20 days 
without producing irritation. By this time, the union is firm enough to obviate 
any danger when the suture is removed. 

At Barcelona, also, the author saw Professor Arruga perform a number of 
intracapsular cataract extractions carried out at the patient’s bed under local 
anesthesia with an Arruga forceps. Arruga inserts corneoscleral sutures after 
the extraction is completed. He uses a minimum of instruments and his surgery 
is very accurate. 

At Geneva, Franceschetti demonstrated the use of the Berman locator for 
intraocular foreign bodies. In one case, a minute foreign body was shown, 
without the aid of x-ray localization, to be on the inner aspect of the lid and not 
intraocular. The instrument is a useful adjunct to x-rays for the extraction of 
metallic foreign bodies. 

Professor Weve, at Utrecht, stressed the danger of excessive diathermy at 
one application in treating detachments of the retina, resulting as it does in 
overheating of the tissues. He also showed an interesting film of a suction irriga- 
tion syringe for dealing with soft lens matter after a discission operation. The 
apparatus sucks out soft lens matter at the same time it injects a saline solution. 

At Bonn, Dr. Meyer-Schwickerath demonstrated his light-coagulation therapy. 
This is basically a method of causing therapeutic burns of the retina to seal holes 
in detachments. Once the hole in the retina has been located, the very intense 
light is switched on and a burn is caused at the site on which the light is being 
concentrated. The treatment is ideal for shallow detachments and may be used 
prophylactically to diathermize areas of potential detachment. It can only be 
used in shallow detachments, because the light penetrates transparent material 
and generates heat only when the retinal tissue is in close proximity to pigmented 
tissue. The method has also been used in the treatment of intraocular neoplasms, 
and for the creation of an artificial pupil. 
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In Manchester, intracapsular cataract extractions were beautifully executed 
by Duthie after a complete iridectomy. The only disconcerting feature of his 
otherwise brilliant cataract surgery is the omission of corneoscleral sutures, with 
its attendant postoperative dangers. At the Westminster Branch of the Moor- 
fields Eye Hospital, Ridley has devised and equipped a complete unit for the 
fitting and manufacture of plastic lenses. At the East Grinstead plastic surgery 
unit, Rycroft demonstrated several new instruments devised by himself, in- 
cluding two very fine needles, specially made for the introduction of air into 
the anterior chamber after cataract extraction and keratoplasty, and an ex- 
tremely delicate forceps for tying exceedingly fine silk sutures in corneal grafts. 


Comment: It is always interesting and instructive to travel to ophthalmic centers to 
see how one’s colleagues work. The reviewer has never visited Barraquer’s clinic, but 
everyone who has has been most impressed with the quality of the surgery that is per- 
formed. Some ophthalmologists feel that there probably should be a little more critical 
evaluation of some of the newer procedures as the routine use of a-chymotrypsin (which 
originated with Barraquer) and the use of acrylic lenses. The immediate results are often 
spectacular, but what is the long term prognosis—what about delayed glaucoma, endo- 
thelial dystrophy, etc.? One cannot help remembering the enthusiasm for integrated 
implants. Should the surgeon have elected to do a more conservative procedure, he was 
old fashioned. We were dealing with blind eyes, and most of our patients only suffered the 
inconvenience of an additional operation. 

An instrument utilizing a broken razor blade has recently been devised by R. Castro- 
viejo and will soon be available in this country. 

Most of us have a reading knowledge at least of other points mentioned in this paper. 
It is hard to understand how any skillful surgeon would not use sutures in closing a cata- 
ract section, especially since we now have such good sedation, akinesia and instrumen- 
tation. 

Every ophthalmologist should make a point of seeing some of his confreres’ work. He 
frequently learns some new tricks, sees some things not to do, and may leave thinking he 
is not so bad. 

P. Ross McDonatp 
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COLOR VISION 
HOW GOOD IS THE H-R-R TEST FOR COLOR BLINDNESS? 


Gorpon L. WALLS 
School of Optometry, University of California, Berkeley, California 
Am. J. Optom. & Arch. Am. Acad. Optom., 1959, 36: 169-193 


Pseudoisochromatic-chart tests for partial color blindness have been in use 
for many years. Testing devices that did any better job of differential diagnosis 
cost very much more. These tests, whether devised in Germany, Japan, Sweden, 
France, Russia, or the United States, all work on the principle that if a character 
(usually a numeral) made up of variously-colored small spots is viewed on a 
background which is made of spots also, the character will blend undetectibly 
into its background if the viewer is color-defective in such a way that the color 
sensations he gets from the various character-spots cover the same range as those 
he gets from the background-spots. One test may separate protanoids pretty 
well from deuteranoids, while another tends to lump the protanomals and deu- 
teranomals but sets them off quite sharply from the protanopes and deuteranopes. 
Most chart tests make no pretense of catching “blue-yellow defectives,” the 
uncommon tritanope and the extremely rare tetartanope and tritanomal. They 
are aimed at the far commoner “red-green defectives’ who constitute about 
8 per cent of the male and less than 0.5 per cent of the female population. 

Most of the pseudoisochromatic tests made in this country have been publi- 
cations of the American Optical Company; their A.O. test was later revised on 
the recommendation of Hardy, Rand, and Rittler. When the rules for this test 
were strictly followed, the test failed very, very few normals and passed very, 
very few color-blinds. But the average clinician could tell the patient only that 
he was color-blind, not in what way, or how seriously. 

The commercial (American Optical Co.) H-R-R (for Hardy, Rand and Rittler) 
test was first published in 1955. There is now an A.O. second edition, issued in 
1957, and the printed predecessor of the first A.O. version is now referred to as 
the “Prototype H-R-R.” In the prototype, squares were used instead of the 
present triangles. 

The new practitioner, equipping an office, finds that if he wants a pseudo- 
isochromatic-chart test there are three that he can easily buy. 

The Ishihara test is widely available in this country in a 12th edition printed 
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in Japan. It is the cheapest of the three, and in the right hands it is an excellent 
normal-abnormal separator; but the procedures for administering and scoring 
it have never been properly systematized and simplified. Only an expert can 
figure out how to use it to do as much as distinguish a protanoid from a deutera- 
noid. 

Then, there is the second (1953) edition of the American-made Dvorine test. 
This has been found to be as valid under the light from a cheap daylight fluo- 
rescent tube (6500°K) as under that from the expensive Macbeth easel lamp 
designed especially for use with pseudoisochromatic and other color-vision tests. 

The H-R-R test offers more information about the defective testee than the 
18-plate A.O., Ishihara, or Dvorine tests can be made to yield. Setting one’s 
self up to use it, however, means paying out about twice as much for the test 
itself as for one of the others, and buying also the prescribed Macbeth lamp, 
which has not been shown to be indispensable. The richer information may not 
be accurate enough to warrant the greater outlay. Most practitioners need only 
a screening test; but some, catering to the personnel of large local industries 
making colored products or in position to pass or fail applicants for police work, 
need to be able to discriminate among men who would be called “somehow 
color-blind” by any good screen, for a few of these are salvageable for safe 
employment. 

The H-R-R test is unique in certain respects. The spots of different sizes and 
shades comprising the backgrounds are all neutral gray so that the visual capacity 
required for reading the characters is purity sensitivity. In the 14 plates in- 
tended to give trouble to red-green defectives, the spots in each character are 
all of some one hue out of a total of four, and each plate bears one character or 
more often two, with one intended to be less discernible or undetectible by 
“protan” subjects, the other by ‘‘deutans.” The colorimetric purites of the 
character-spots, hence the saturations of their colors for a normal observer, 
increase by steps as one progresses through the book. Fewer plates are devoted to 
the detection and the qualitative and quantitative diagnosis of blue-yellow 
defectives. One character on each plate is expected to be harder for a “‘tritan”’ 
to see, the other harder for a “tetartan.” 

Depending upon how soon the red-green defective stops making errors as he 
goes through the book, his defect is labeled ‘““Mild R-G, unclassified as to type,” 
or “Mild R-G.” “Medium R-G,” or “Strong R-G.” A blue-yellow defective can 
only earn a “Mild B-Y, unclassified as to type,” “Medium B-Y,” or a “Strong 
B-Y” label. The particular errors that are made determine the protan-deutan 
and tritan-tetartan differentiations. 

Table 1 contains all subjects accumulated over a particular period of time, 
who were given the H-R-R test and otherwise had already been told by someone 
else, at some time, on the basis of some test other than the H-R-R that he or 
she was color blind, and had come to the author for an adequate analysis and 
accurate diagnosis. Among these consecutive subjects, 70 really were defectives, 
21 not. 

The author always gave the H-R-R test himself, with the subject seated on 


















758 SURVEY OF OPHTHALMOLOGY 


TABLE 1 
Consecutive Cases (Previously Informed that They Were “Color Blind”), as Diagnosed by the 
A.O. H-R-R Test 
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a stool and looking horizontally. The plates were presented in a vertical position, 
the examiner standing and holding the book against his chest and 30 inches 
from the subject’s eyes; the subject was allowed to see each plate for three 
seconds, but with no limitation on the time allowed to make his report. The 
illuminant was the approved Macbeth lamp, not however on its easel stand, 
which is inconvenient, but mounted to shine on the plates at 45° incidence from 
the subject’s right. The illuminance on the plates was 40 footcandles. 

He also administered all other tests, which were those of the Walls-Mathews 
battery as used by Walls and Heath (J. Optic. Soc. Am., 1956, 46: 640), with 
the Nagel as the only anomaloscope. For dichromates, the presence of a pro- 
tanopic or deuteranopic neutral point was confirmed by the method of Walls 
and Heath. Differential diagnosis depended, of course, chiefly upon the anomalo- 
scope; but for the occasional ‘‘odd-ball” case, the other tests were indispensable 
supplements. 

The cases tabulated are not comparable with an equal number of defective 
individuals taken at random from the general population. The few normals 
included had previously been diagnosed as color blind; most were appellant 
applicants for the California Highway Patrol, who had failed the inadequate 
color-vision test incorporated in the Bausch and Lomb Ortho-Rater. 

In the author’s hands, the A.O. H-R-R test called no normals “defective” 
but it did call “normal” two ordinary deuteranomals and one ordinary prota- 
nomal. One of the deuteranomals had a Nagel deviation of 20 scale units and 
showed the usual contrast effect against the pure red, but his matching range 
was only one unit long and he was nearly perfect in color naming; he is now a 
valued police officer. The other had a deviation of 15 units, a matching range of 
only six. The protanomal had a normal luminosity curve and reported some 
reddishness in his RDP, and he had a Nagel deviation of only seven units but 
a matching range of 11 (he could not accept the average normal setting). His 
color-naming was almost perfect, and he was gingerly passed for the Highway 
Patrol. 
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The least abnormal rating given by the H-R-R is “mild red-green defect, 
unclassified as to type.” There were four such cases in this series, two of them 
actually ordinary deuteranomals and the other two, ordinary protanomals. One 
of the former was deuteranomalous by all tests, with a Nagel deviation of 12 
units and a contrast effect, and with a matching range of seven units. His match- 
ing range and especially his poor color-naming performance caused rejection 
for the Highway Patrol. The other reported an RDP, with reddishness in it, had 
a Nagel deviation of 23 units and a matching range of only four, no contrast 
effect, and misnamed no colored chips: he was passed for the Highway Patrol. 
One of the protanomals was typical as regards luminosity curve and blue RDP, 
had a Nagel deviation of 20 units and a contrast effect against the green, but a 
matching range of only two units; surprisingly, his color naming was poor. The 
other was also protanomalous by all criteria and had a Nagel deviation of 20 
units with a matching range of six. 

The cases dealt with so far do not represent serious misdiagnoses. Probably 
none of the three ‘‘H-R-R normals” would be a risk in most color-critical vo- 
cations. Most examiners would probably pass all four of the “mild unclassifi- 
ables” for occupations which demand normal color vision, although the author 
passed only one of them. 

The only ‘“‘mild protan” in the series was indeed an ordinary protanomal, and 
it was satisfying to find that six out of the seven “mild deutans” were only 
ordinary deuteranomals. As to the “mild deutan” who turned out to be an 
ordinary protanomal, there is no doubt of her clinical protanomaly, “by defi- 
nition,” since her Nagel deviation of four units is redward. But her RDP is not 
blue but “red with an orange cast, and while her relative luminosities are barely 
protanomalous, her requiring of an elevated voltage on the red lamp may only 
mean that she is seeing the standard green lamp abnormally bright: at the Nagel, 
she cannot get the yellow light bright enough to match the pure green. 

Of the 14 subjects who came out “strong deutan” there are two—the ordinary 
deuteranomals—who represent intolerable errors on the part of the H-R-R. 
None of the battery data for either of these men sets him off in any way from 
the mass of deuteranomals. Their Nagel deviations are 20 and 33 units, and with 
the greater matching range for the two only 10 units, neither is under the least 
suspicion of being an ‘‘extreme,” let alone a deuteranope. 

The “strong protan’’ label fell properly enough upon four protanopes, but 
quite improperly upon one ordinary protanomal who is perfectly orthodox in 
all respects, and even mild by the criterion of Nagel matching range. His H-R-R 
errors through the ‘“‘medium” plates were consistently “protan.”’ His bad show- 
ing on the H-R-R cannot be accounted for. The “strong protan” determination 
of one deteranope seems a serious misclassification. 

For each of the three extreme deuteranomals who tested protan, there is 
perhaps a special reason. In one case, the luminosity data were not protanoid 
and for one eye there was no RDP, but for the other eye there was a possibly 
protanoid one. The entire anomaloscope scale could be matched, but the nor- 
mal’s setting “‘broke up” repeatedly. 

In the present series of cases, all but one of the deuteranopes takes a “strong” 
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label, and of the ‘“‘medium” deuteranomals half are extremes and a large ma- 
jority of the “ordinaries’”’ misread all the medium plates. It would seem that 
the H-R-R’s mild-medium boundary lies within the group of ordinary deu- 
teranomals, separating those whose color aptitude is fair from those in whom it 
is bad. With the protanoids the situation does not look even this good. Here 
the mild-medium boundary may coincide pretty well with the ordinary-extreme 
“boundary.” But the medium-strong boundary appears to lie nearly half-way 
through the protanope group. Yet, it is inconceivable that ‘defectiveness” 
should vary from protanope to protanope in any such way that protanopes 
could be arranged in a linear series. On what basis, then can the H-R-R test 
distinguish ‘‘medium” protanopes from “strong” protanopes? 
EVALUATION 

Findings with the H-R-R test require to be summarized with respect to each 
of the three purposes the test is supposed to serve. 

1. How well does the test detect color blindness, how perfectly does it sepa- 
rate all normals from all abnormals? With regard to ‘“‘blue-yellow” defectives, 
no one can say. In the present series, it called no normals defective but it did 
call three defectives, out of 70, normal. In two other studies, the test has been 
ranked inferior to the Ishihara and Dvorine tests. It is certainly not better than 
any of these, and it costs more than would any of them. 

2. How well does the test make its qualitative diagnoses? For the test even 
to attempt the distinction of the blue-yellow defectives as “tritan” or “tetartan” 
is presumptuous. In the present study, the A.O. H-R-R made a serious number 
of misdiagnoses. For instance, it called a deuteranope and three extreme deu- 
teranomals ‘‘protan.”’ The H-R-R’s inability to classify four mild, one medium, 
and one strong red-green defectives, must also be considered as a qualitative 
misdiagnosis. 

3. How reliable and how meaningful are the A.O. H-R-R’s “quantitative” 
diagnoses? It has never been claimed that the test would divide dichromates 
from anomalous trichromates, let alone that it would separate the latter into 
extremes and ordinaries. The author has made it clear that he has confidence 
only in the kind of ‘‘quantitative” classification an anomaloscope can give, as a 
basis for prediction of the safeness of color-blinds as personnel in color-critical 
jobs and professions. 

For anyone who does not want anything more than a normal-abnormal screen, 
or is satisfied with the predictive value of a lantern test, the H-R-R is acceptable. 
But for conscientious work in the advising of employers and the vocational 
guidance of youth, there is still no substitute for an anomaloscope. It does not 
have to be a $1,000.00 Nagel. For a cost somewhere between that of equipment 
for Dvorine testing and equipment for H-R-R testing, one can build or have 
built an anomaloscope so simple that it contains no “optics” at all, and yet is 
capable of really doing everything that the A.O. H-R-R claims to do. 


Comment: The attitude of our profession toward tests of color vision has always been 
a strange one. Many, even younger, ophthalmologists find it unnecessary to understand 
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optics and superfluous to understand physiologic optics. These are disciplines for the 
fringe ophthalmologist, things with which they couldn’t be bothered. The administration 
of the Ishihara test is about as much as the public can expect from most of us. The Farns- 
worth test must have commercially been a complete flop. I have yet to see an ophthal- 
mologist’s office in which it was part of the equipment. That test already necessitates a 
certain effort at interpretation and familiarity with terms pertaining to color vision and 
its deficiencies; and this is seemingly more than most ophthalmologists will willingly 
contribute. 

My late and lamented friend, LeGrand Hardy, spent the last dozen or so years of his 
life with the development of a test which he hoped would qualify itself, without the need 
for further thinking and interpretation, furnish a diagnosis of color deficiencies, more 
than the mere separation of the color-defective from the color-normal. 

Hardy’s hopes, if fulfilled, would have been one of those lazy dreams come true—the 
making of a diagnosis without having to know anything about the nature of the condition 
one is supposed to diagnose. It seems that such dreams just never materialize. . . . 

Dr. Walls’ analysis of the H-R-R test is as fair as it is discouraging. However brilliant 
an achievement it might have been, the test fell short of expectations. It does not fulfill 
the dream. It will most likely separate color defectives of the deutan type from those of 
the protan type in most, even if not in all, cases. But this is not enough. The candidate 
who wants a job and the industrial or commercial establishment which does not want an 
unsuited candidate for that job, don’t really care for this type diagnosis. Both are es- 
sentially interested in the severity of defects and here the test blurs rather than clarifies 
the borderline between dichromates and anomalous trichromates. 

We have to be thankful to Walls for bringing to our attention a not yet clearly under- 
stood and classified group, labeled ‘extreme anomaly,” and the manner in which they can 
be diagnosed. The H-R-R test, Walls feels, will not satisfactorily unmask this evasive 
condition. Some extreme abnormals might pass the H-R-R test as “mildly defective’’ 
and this, as Walls emphasizes, is not without danger. 

All this brings us to an important practical point. The performance of all pseudo- 
isochromatic or other color tests is, in the final analysis, standardized, interpreted, cor- 
rected against the anomaloscope, the supreme arbiter in matters of the qualitative and 
quantitative diagnosis of color deficiencies. But if the anomaloscope is the supreme arbiter 
and any other color test as good only as its performance conforms with that of the anom- 
aloscope, why bother with other tests? Why not make the anomaloscope standard 
office equipment? No one need be familiar with the subtleties of trichromatic coefficients, 
the finesses of color theory, or the mathematic gimmicks of colorimetrists in order to be 
able to use an anomaloscope. The technique can be mastered in much less time and with 
less effort than any of our new methods of diagnosis—ophthalmodynamometry, applan- 
ations tonometry, binocular ophthalmoscopy, etc. Color tests are part of the ophthalmo- 
diagnostic process. The ophthalmologist must have the equipment and he or his technical 
aids must be equipped to give them. Or do we leave another slice of our right and duty 
to the ancillary eye-profession to which we at the same time deny the right to exist? Are 
American ophthalmologists so poor that with all other instruments to buy they cannot 
afford to buy an anomaloscope? Or is the American optical industry as devoid of initiative, 
imagination and responsibility that they just won’t manufacture one? 

The American public, our sons who are to drive cars, fly airplanes, read color codes, 
enter industries, have the right to know who is suited for which job. We don’t want our 
children excluded if they are safe, “mildly anomalous.”’ We don’t want them to endanger 
themselves and others if they are seriously defective. The public has a right to expect the 
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ophthalmologists to have the best equipment for diagnosis and to know how to handle 
that equipment. And we ophthalmologists cannot consider ourselves the supreme au- 
thority in the nation for “eye care” if we fail this expectation. 

Pseudo-isochromatic charts, unless something new and unexpected comes to fore, 
cannot be expected to be improved much further. They can tell a lot, but nowadays we 
need more information than they can afford. The Farnsworth dichotomous test has in 
my hands done an excellent job. But its scope is limited. The 100-hue test serves special 
purposes and serves them well. The lanterns are ad hoc stopgaps. 

There is no excuse for the nonavailability of a standardized, sturdy, safe, and even 
inexpensive anomaloscope. I challenge the American optical industry for the production 
of a good, reliable, serviceable and available instrument. If they cannot provide it they 
deserve to lose another slice of their market to their foreign competitors. Dr. Walls would 
deserve our gratitude if with his unexcelled knowledge of the subject he could persuade 
and guide a manufacturer of optical instruments to undertake the task. 

ARTHUR LINKSZ 





PHYSIOLOGY 


THE ELECTRORETINOGRAM IN HEREDITARY VISUAL 
CELL DEGENERATION 


A. D. RuEDEMANN, JR. 
The Kresge Eye Institute, Detroit, Michigan 
Tr. Am. Acad. Ophth., 1959, 63: 141-160 


Retinitis pigmentosa is a particularly baffling form of hereditary ocular disease. 
Sorsby (Genetics in Ophthalmology) mentions six possible modes of inheritance for 
retinitis pigmentosa: (1) recessive, (2) dominant, (3) sex-linked recessive, (4) 
intermediate sex-linked, (5) dominant partial sex-linked, and (6) recessive partial 
sex-linked. The first four are the most generally accepted types. The clinician 
must also evaluate variation in age of onset in various families, as well as varia- 
bility in subjective visual signs (vision, visual fields) and objective findings (oph- 
thalmoscopy). These may vary so much as to make the diagnosis difficult in some 
cases. 

According to the criteria used by the author, a diagnosis of retinitis pigmentosa 
is established in any individual who has night blindness accompanied by field 
changes and typical pigmentation. In most of the cases in his original series, the 
family history held no indication of ocular disease of any kind. 

Certain electroretinographic findings reported by other workers have not been 
supported by the data obtained in the author’s patients. The electric potential 
of the retina has been said by most authorities to be extinct in true retinitis pig- 
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mentosa. Recent articles have described two single cases in which there was a 
definite though abnormal electroretinogram, and Goodman, in an abstract for 
the XVIII International Congress of Ophthalmology, noted that individuals 
with dominant retinitis pigmentosa had intact photopic electroretinograms and 
reduced scotopic electroretinograms in the early stages of the disease. The electric 
potential of the retina was extinct in certain long-standing cases. 

The author’s findings in more than 60 cases of this condition may be summa- 
rized as follows: (1) In an individual with long-standing disease and visual fields 
reduced to within 5 degrees of fixation, the electric potential of the retina was ex- 
tinct, regardless of stimulus. (2) Retention of peripheral field with a midperiph- 
eral, or ring, scotoma was assocated with definite but reduced and abnormal 
electric potential of the retina. The patients with the greatest reduction in all 
components of the electroretinogram had the smallest peripheral fields. In pa- 
tients with no peripheral field and only 10 to 20 degrees of field, mainly photopic 
elements were retained. (3) Both a- and b-waves were reduced in these patients, 
but not usually to the same degree. In all cases the early (x) component of the 
response to red light was relatively well preserved and less reduced than the slow, 
scotopic component of this response. (4) The findings appeared to be the same, 
regardless of causation or hereditary background. Both eyes were involved sym- 
metrically. 

The present paper extends and relates the findings in the previous case studies 
to 3 whole families in which more than one member has hereditary visual cell 
disease. A comparison between two other families with different hereditary visual 
cell abnormalities and the families with retinitis pigmentosa will also be made, 
and the findings in patients will be briefly related to the electrical abnormalities 
recorded in hereditary visual cell degeneration in mice. 

In the first family, the 10 siblings descended from consanguineous parents; 
they had advanced retinitis pigmentosa with reduced vision and constricted 
fields. The maternal father was blind at death. The electric potential of the retinas 
of the 5 siblings tested was extinct. None of the other siblings was available for 
testing. Visual symptoms in each case had not developed until the patient was be- 
tween 20 and 30 years old. All the siblings tested claimed that they had had ade- 
quate night vision before the onset of symptoms. Five children of three of the 
tested siblings were tested either clinically or electroretinographically, or both and 
none showed evidence of the disease. 

To date, 19 members of the second family with retinitis pigmentosa have been 
examined. The grandfather had clinically proved retinitis pigmentosa, and two of 
his nine children have the same disease. Two or three of the five remaining sib- 
lings who were examined are low normals and two are normal. In the third gen- 
eration, six have low normal response to DO-16, and seven (including 3 of the 6 
just mentioned) have low normal response to D-Red 16. Three of the third gen- 
eration may thus be said to be in the low normal response range to both stimuli. 

Since all the requirements of a dominant disease are not fulfilled in this family 
(e.g., no actual cases in the third generation, and one-half of the siblings not af- 
fected), it can only be said that the condition dealt with is a hereditary disease 
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which has been proved in a father and two of his nine children. Several of their 
siblings are in the low normal range, though they are past the usual age of onset 
of the disease. Twelve members of the third generation have been examined: 
seven have low normal response to either DO-16 or D-Red 16, and three of these 
are in the low normal range to both. This would appear to be clutching at straws 
except that not one of these patients is over 30 years old, and the members of this 
family do not usually show symptoms of retinitis pigmentosa until they are at 
least 40. Only time can prove the merit of these studies. The value of such a proof 
of protoplasm need not be discussed. 

The third family was interesting in that the author’s patient had advanced reti- 
nitis pigmentosa and that her sister had received a diagnosis of the same condi- 
tion. The patient has been followed since October 1955. During that time, the 
vision and fields have remained constant. Her electroretinogram is markedly 
reduced, with the only measurable component being a low and slow a-wave. The 
electroretinograms and clinical evaluation of two sons of the patient indicate a 
low normal range for one, aged 25 years, and a normal range for his brother, aged 
33 years. Again only time will tell the value of such measurements. 

For purposes of comparison, one family with familial macular pigmentary de- 
generation (Family IV) and one family with congenital stationary night blindness 
(Family V) will be discussed. In Family IV, two sisters, aged 29 and 32 years, 
presented a slowly progressing failure of vision after severe ‘‘flu” associated with 
high temperatures. The onset was noted when the sisters were 7 and 10 years old, 
respectively. Vision was reduced to 20/200 in both eyes. Ophthalmoscopy revealed 
macular scarring and pigmentation surrounded by diffuse central pigmentary 
degeneration and midperipheral pigmentary changes in both eyes. Visual fields 
show large central scotomas; peripheral fields, though not accurate because of 
poor fixation, appear within normal limits. Both sisters can distinguish gross 
color and both prefer reduced illumination for best visual acuity. 

The electroretinograms of the sisters are similar. The electric potentials in the 
retinas of each are reduced. The differentiation of this disease on a clinical basis 
from so-called pigmentary degeneration would be rather difficult except for the 
preferential involvement of the x-wave in red response, which is its most distine- 
tive effect. The reduction in the other components may indicate some involve- 
ment of scotopic function. 

Family V has two sons with severe nonprogressive night blindness. Neither 
parent has symptoms of any ocular disease, but the maternal grandfather was 
blind at death, cause unknown. The whole family was examined clinically and elec- 
troretinographically. Except in the two sons, the results of all ocular examina- 
tions were negative. The electroretinograms of the sons were similar, although 
there is a difference of 16 years in their ages. The electric potential of the retina in 
familial stationary night blindness is obviously different from that recorded in 
any of the author’s cases of retinitis pigmentosa. The main differences between 
the two conditions would appear to be the progressive nature of retinitis pig- 
mentosa as opposed to the stationary nature of nyctalopia (night blindness), and 
the difference in a waves, which show blunting and increased latency in retinitis 
pigmentosa. 
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Visual cell degeneration in the C3H mouse is autosomal recessive and occurs 
in each mouse of this inbred strain. The electroretinographic changes seem to 
show that abnormal outer and inner limbs have developed during the differentia- 
tion of the visual cells to a functional state. This faulty development is considered 
to be the first manifestation of an inherited deficiency of the visual cell which 
eventually leads to its somatic death. 

The present study of families with retinitis pigmentosa and allied familial dis- 
eases gives some indication that a mild deficiency in visual cell function may exist 
before the disease becomes manifest or even without its ever developing. To 
further our knowledge of these diseases repeated electroretinographic studies of 
afflicted families will undoubtedly be needed, laborious though they are. 


Comment: The best comments I can offer to this excellent paper are excerpts from the 
interesting discussion of Dr. J. H. Jacobson of New York. Jacobson stressed several impor- 
tant points: (1) “Always” and “never” are dangerous words in medicine. Surely in pigment 
degeneration of the retina the ERG is often, almost always, extinguished but once in a 
while cases are reported that clinically look like real pigment-degeneration and still show 
some or even a fair, electric response. (2) It is too early yet to establish a relationship 
between the clinical picture and the electric response. The response might be almost to- 
tally missing while fundus changes and clinical symptoms are still minimal. And the op- 
posite will once in a while also happen. (3) The word “extinguished’”’ deserves to be 
kept within quotation marks. It is better to say “nonrecordable,”’ signifying the fact that 
it is impossible with present techniques to obtain a record. Jacobson feels that with 
improving technique the number of “extinguished” recordings will slowly diminish. 

Jacobson also feels that the ERG will make it possible to offer a subdivision of this 
group of patients into several distinct subgroups with different prognosis outlook on 
therapy. He does not think that there is sufficient evidence yet that electroretinographic 
changes are progressing to match the changes in the clinical picture. Cases will have to be 
followed for many years from the earliest stages to far advances ones before definite 
correlations can be established. 

Jacobson too has some experience with the use of filtered stimulus sources to obtain 
spectrodifferential electroretinograms. Like the authors of this paper he also found that in 
central retinal disease there is a greater depression of the ERG in response to red stimuli. 
A similar diminution of response to red light was found in the case of a protanope. 

ArTHUR LINKSz 
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THE ROLE OF THE SYMPATHETIC NERVOUS SYSTEM IN 
OCULAR ACCOMMODATION 


MereEpDITH W. MorGan 


Department of Physiological Optics and Optometry, University of California, 
Berkeley, California 


Brit. J. Physiol. Optics, 1958, 15: 154-165 


The method whereby the refractive power of the eye is changed, so that near as 
well as distant objects may be sharply imaged upon the retina, has been subject 
to investigation and speculation since the rise of the experimental method at the 
beginning of the 17th century. The result of these investigations and speculations 
has led to the proposal of numerous theories of accommodation. The most uni- 
versally accepted is the theory of decreased tension. Its most forceful champion 
was Helmholtz and consequently, this theory is better known as “Helmholtz’s 
Theory of Accommodation.” This theory, as modified by Gullstrand and Fin- 
cham, states that the capsule of the lens is an elastic body under constant tension 
of the suspensory ligament mediated by the ciliary body and surrounding struc- 
tures when the eye is focused upon a distant object. When the eye accommodates 
for a near object, the ciliary muscle contracts releasing the pull of the suspensory 
ligament upon the elastic capsule. The elastic capsule now released from tension 
molds the plastic lens into a more generally spherical form. 

Henderson (Ophthal., 1912, 10: 502) has pointed out that the unmodified 
Helmholtz theory implies that the choroid sustains the elastic traction of the cap- 
sule and must actively take part in negative accommodation. In other words, there 
must be some force which moves the ciliary body backward and centrifugally while 
at the same time it overcomes the elastic properties of the capsule. Henderson be- 
lieved that the choroid, being a vascular organ, was ill prepared to sustain this 
tension. He postulated that the radial and longitudinal elements of the ciliary 
muscle, under control of the sympathetic nervous system, actively caused nega- 
tive accommodation Henderson’s theory has been attacked and few consider it 
seriously. 

The stimulus that started the author’s investigation of accommodation was 
furnished by Cogan (Arch. Ophth., 1937, 18: 729) who came to the conclusion 
that negative accommodation was an active process involving the activity of the 
sympathetic nervous system. This evidence strongly suggested that perhaps Hen- 
derson had been correct. The author’s investigations over the last 15 years show 
that stimulation of the sympathetic nervous system in man, dog, monkey, cat, 
rabbit, rat and guinea pig causes a decrease in the refractive power of the eye 
while stimulation of the parasympathetic causes an increase in the refractive 
power. 

In the human, stimulation of the sympathetic appears to decrease the ampli- 
tude of accommodation while paralysis appears to increase it. This was also de- 
termined by the action of sympathomimetic drugs such as d-amphetamine sul- 
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phate: in one subject 40 mg. were found to cause a reduction in amplitude by 
1.50 D. to 2.00 D. The ability of the sympathetic to decrease the refractive power 
of the eye is not diminished by cutting the oculomotor nerve intracranially, by 
the instillation of atropine, by severing of all the muscles attached to the eye, or 
by using an artificial pupil while determining the refractive error. In fact, when 
the IIIrd nerve is cut, the effect of stimulation of the sympathetic is slightly 
enhanced. 

The response to cutting the sympathetic gives immediate results which one 
would expect on the basis of stimulation; there is an increase in the total refrac- 
tive power of the eye. The effect of cutting or removal of the sympathetic seems 
to be dependent in part, at least, upon the extent of the damage to the sympa- 
thetic and to the portion of the sympathetic removed. If the postganglionic fibers 
are cut, the restoration of the original refractive state almost always occurs. This 
is in marked contrast to the effect of cutting the parasympathetic in which case 
the resulting changes appear to be permanent. Generally, there is a hypersensi- 
tivity to the effects of epinephrine after cutting the sympathetic. 

The effect of removal of the sympathetic and the change in sensitivity to epi- 
nephrine would appear to argue that the sympathetic has a different mode of 
action from the parasympathetic in changing the refractive state of the eye. 
There are certain other difficult facts that must be taken into account before one 
concludes that Henderson’s theory has been proved. The greatest difficulty lies 
in the fact that cutting the sympathetic does not seriously interfere with an ex- 
perimental animal’s ability to change the state of refraction by accommodation. 
If, in such a sympathectomized animal, the parasympathetic is stimulated there 
is an immediate decrease in the refractive power of the eye. This is not unex- 
pected. When, however, the stimulation ceases, there is an immediate decrease in 
the refractive power and the power of the eye prior to stimulation is restored. 
Thus the sympathetic is not necessary, under these conditions, to bring about 
negative accommodation. The reverse is true when the parasympathetic is cut. If 
the sympathetic is cut, the animal becomes more myopic. If the parasympathetic 
is cut, the animal becomes more hypermetropic. In both instances the refractive 
status can be changed by stimulating the intact portion of the autonomic system. 
And what is more important, when the stimulation ceases the original refractive 
state is restored. 

The results were independent of the animal used in that similar results were ob- 
tained with rabbits, cats, dogs and monkeys. 

In 1946, the writer proposed a theory to account for the then known facts. In 
essence, this theory proposes that the tension on the suspensory ligament in- 
creases and decreases with the mass of the ciliary body as well as with the con- 
traction and relaxation of the ciliary muscle. The ciliary body is a highly vascular 
structure and any change in the amount of blood within it will affect its mass. If 
the blood volume of the ciliary body is made less, due to constriction of the ar- 
terioles in the ciliary body, the intraocular pressure will push against the ciliary 
body to decrease its mass. This will in turn cause an increased pull upon the sus- 
pensory ligament which will flatten the lens and thus decrease the refractive 
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power of the eye as a whole. If the sympathetic is stimulated, the arterioles con- 
strict and the eye becomes relatively hypermetropic. If the impulses along the 
sympathetic diminish, the arterioles dilate and the eye becomes relatively myopic. 
The range of changes in the dioptric power of the eye on stimulation of the sympa- 
thetic is markedly less than the range when the parasympathetic is stimulated 
and it also accounts for the differences in the speed of the response. 

One of the theories to account for nocturnal myopia assumes that the resting 
state of the eye is one in which there is about 1.50 D. of accommodation active. 
If there is an image of a distant object upon the retina of sufficient detail and lu- 
minance, then negative accommodation takes place and the image is put into 
sharp focus. The theory of accommodation presented here does not assume or 
argue that this particular type of negative accommodation is due to sympathetic 
action. The theory here stated considers that the reflex activity of the accom- 
modative mechanism for the purpose of obtaining sharply focused retinal im- 
ages is solely controlled by the parasympathetic nervous system innervating the 
ciliary muscle. This muscular control, however, is assumed to be superimposed 
upon a variable basic level of accommodation which is effected by the activity of 
the sympathetic nervous system. 


Comment: This is a very clearly written account of one view of the role of the sympathe- 
tic nervous system in ocular accommodation. The theoretical position is well documented 
by experimental results, in almost all of which the author has had some part. 

Dr. Mathew Alpern of our department has kindly read the paper, and much of the 
comment has been suggested by his review. He notes that in 1946 Morgan, reasoning by 
analogy from a much older view as to the method of pupil dilatation, proposed that the 
sympathetic nervous system influenced the dioptric power of the eye by influencing the 
mass of the ciliary body (and the tension of the zonular fibers) by varying the size of the 
ciliary blood vessels and consequently the volume of blood within them. The present arti- 
cle looks at this theory in the light of some of the more recent data. The picture which 
Morgan paints here is quite a convincing one. One line of evidence has been turned up 
in recent years which is not in support of his views and which he, unfortunately, fails to 
mention: stimulation of what appear to be sympathetic nerve fibers in an eye completely 
cut off from the circulatory system will continue to produce movements of the ciliary 
body. 

It is difficult to agree with the statement that “.... the sympathetic nerve endings in 
the ciliary body all seem to be upon blood vessels.”’ Wolter has found two different types 
of nerve endings on ciliary muscle by special silver stains but does not know whether or 
not they are parasympathetic and/or orthosympathetic. An experimental demonstration 
of their precise function would be difficult indeed. 

The question arises as to whether stimulation of the sympathetic nervous system 
causes an increase in hyperopia by changing the size of the blood vessels in the ciliary 
body and consequently its mass or by active contraction of other smooth muscles in the 
ciliary body. Unfortunately, the crucial experiment has yet to be performed. If, however, 
we follow Morgan’s lead and reason by analogy from studies of dilatation of the pupil, 
then we must abandon Morgan’s theory. For in this latter case (cf. I. Lowenfeld, Docum. 
Ophth, XJJ, 1958) we now know that physiologic dilatation of the pupil may be brought 
about by four different methods, but the change in the volume of blood in the iris and 
consequently its mass, is not one of them! 
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Further the report of Russell (Clin. Sc., 18: 119, 1959) on the nervous control of visual 
accommodation showed that neither stimulation nor blocking of the sympathetic inner- 
vation had any significant effect on the refraction of the eye in man. He concluded that 
sympathetic control of visual accommodation is not necessary in man. 

All these difficulties aside, the article is well worth while, and the results are well 
documented in light of the basic theory. 

JoHN WoopwortH HENDERSON 
Ann Arbor 


Article of Interest 


HaypN, Ratpu, Grossman, Mosss: Rectal, ocular, and submaxillary pain. A 
familial autonomic disorder related to proctalgia fugax: Report of a family. 
A.M. A. J. Dis. Child., 97: 119, 1959. 





MICROBIOLOGY 
ECHINOCOCCUS DISEASE IN THE UNITED STATES 


ARNOLD M. Katz anp Cuta-TunG PAN 


Massachusetts General Hospital and Harvard School of Public Health, Boston, 
Massachusetts 


Am. J. Med., 1958, 25: 759-770 


The first North American case of echinococcus disease was reported in 1822. 
Since then several reviews of the cases reported from the United States and 
Canada have appeared. When Magath reviewed the North American literature, 
he included 596 cases from these two countries reported up to 1948. In most 
of these cases the patients were immigrants from countries in which the disease 
was endemic and in only 30 were the infections considered to have been con- 
tracted in the United States (native or autochthonous cases). 

The present series includes 556 cases diagnosed in the United States and 
consists of 479 cases summarized up to 1948, 36 cases published since then and 
40 cases from the Massachusetts General Hospital not included in previous 
summaries. It is impossible to be certain of the time and place of the infection 
in this chronic disease and most of the infections are assumed to have been 
brought into this country from endemic areas. The probable geographic origins 
of infections are Italy, Greece and Eastern Europe; 50 years ago there were 
relatively more cases from Iceland, the British Isles and Germany. This change 
probably reflects a decline in the incidence of echinococcus both in the latter 
countries and a changing pattern of immigration to the United States. Of these, 
38 patients probably acquired the infection in the United States although this 
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fact is unequivocally established in only 28. These native cases have been 
reported from 14 states and have appeared at the rate of about 6 each decade 
since 1900. Published case reports in the United States have appeared at a rate 
of about five new cases annually. An average of one new case is diagnosed each 
year at the Massachusetts General Hospital. The first native case from Massa- 
chusetts is described in this report. 


CASE REPORT 


A 44-year-old housewife was born in Boston and had never lived outside the 
area. The nature of her exposure has never been determined. When she was 
first seen in 1946, x-ray showed a mass that had partially destroyed the left 
wing of the ilium, protruding into the pelvis as a calcified cyst. The chest showed 
density in the lower right lung field. Two calcified ring shadows in the upper 
right quadrant of the abdomen were believed to be gall stones. Cholecystogram 
showed a nonrefilling gall bladder. Needle biopsy specimen of the mass in her 
hip revealed only skeletal muscle and a large amount of clear fluid was drained. 
A tentative diagnosis of metastatic sarcoma of the left ilium was made and 
she was given 1600 r to the left ilium. When she was next seen in 1951, there 
was a large, tender, fluctuant mass overlying the left ileum posteriorly. Anteriorly, 
there was a mass in lower left abdomen. X-ray showed a large increase in the 
size of both the area of bone destruction and the calcified cyst. There were 
several new round densities in each lung. Penicillin and streptomycin were 
administered. Later the abscess was opened anteriorly and drained of large 
quantities of pus and many cysts. Two weeks later an exploration of the left 
hip was performed through a large incision which connected the earlier anterior 
and posterior drainage incisions. Almost every tissue cut through contained 
cysts. The entire wing of the left ilium was removed but the stump of bone 
left behind was riddled with cysts. Four months later she was able to walk on 
crutches and a year later she walked with a cane. In 1955 she was readmitted 
because of pleuritic pain, cough and fever. During hospitalization apparently 
an echinococcic cyst of the lung ruptured and a hooklet was found in the sputum. 
The pulmonary symptoms and fever ceased after rupture of the cyst and therapy 
with penicillin. Over two years later, there has been no return of the pulmonary 
symptoms. The hip still drains and troubles the patient. Now, 11 years after 
the discovery of her hydatid infection, she is managing her household. 

An echinococcus cyst may be found in any organ of the body; in the present 
series, as in others, it is found most often in the liver. When found in this organ, 
fewer than 10 per cent were accompanied by cysts in distant organs. Hydatid 
infections of other organs, while less common, were associated with distantly 
located cysts in 20 to 35 per cent of cases. Of all cases, only 10 per cent had 
cysts in more than one organ. 

Two clinical forms of this disease, caused by different species of the tapeworm, 
have been differentiated. The unilocular cyst is caused by Echinococcus granulous 
and the invasive alveolar cyst by EF. multilocularis. 

The manifestations of the intact, alveolar, infected, partially ruptured and 
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acutely ruptured cysts are different and clinical diagnosis is difficult. The 
Casoni skin test and the complement-fixation test increase the accuracy of 
diagnosis, but cannot be counted on either to rule in or rule out the disease. 
Definite diagnosis requires recovery and identification of the parasite. This 
is difficult and often impossible. 

Although there is a newly discovered reservoir of echinococcus in north- 
western Canada and the prevalence of hepatic infection of cattle in the United 
States is about 0.01 per cent, it does not appear that this disease is becoming a 
public health problem in the United States. 


Comment: The following information secured from Dr. Clyde Swartzwelder, Professor 
of Medical Parasitology, Louisiana State University School of Medicine, New Orleans, 
Louisiana, is of interest: 10 of 15 cases of hydatid disease reported from Louisiana have 
occurred in natives of the state who apparently acquired the disease here. Dogs have 
been found naturally infected with the adult Echinococcus granulosus in Mississippi. This 
is further evidence that the disease is mildly endemic in this area of the country. I am 
sure that there are many unreported cases of this parasitic infection that have been 
operated on in hospitals throughout the country. 

Grorce M. Hark 


FUNGISTASIS OF HYDROCORTISONE AND CERTAIN OF ITS 
ANALOGUES 


Rosert L. SAUVAN AND RicHArD L. Sutron 
Kansas City, Missouri 


A.M.A. Arch. Dermat., 1959, 79: 53-54 


Many patients with dermatoses clinically resembling dermatophytosis have 
been benefited by the topical application of hydrocortisone and related chemical 
substances. The authors therefore wished to learn whether hydrocortisone and 
certain of its analogues were fungistatic in vitro. Since a search of the literature 
disclosed no data bearing directly on this question, they carried out a series of 
tests with five common dermatophytes—Trichophyton rubrum, Trichophyton 
gypseum, Microsporum audouini, Microsporum canis, and Candida albicans. 

In the first tests, which were made with media containing hydrocortisone and 
95 per cent ethyl alcohol incorporated in Sabouraud’s medium, only C. albicans 
grew. Control media, containing the same amount of alcohol but no hydrocorti- 
sone, were inoculated with the several organisms, and again only C. albicans 
grew. It appeared therefore that the presence of alcohol rather than that of hydro- 
cortisone was concerned with the failure of the other dermatophytes to grow. 
Media were then prepared with pure hydrocortisone acetate, hydrocortisone alco- 
hol, prednisolone phosphate, and prednisolone alcohol. Sterility controls in all 
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cases were satisfactory. In the media containing the two hydrocortisones in 0.1 
per cent concentration, 7. rubrum failed to grow, although it grew in the control. 
M. canis grew on neither the test medium nor the control. The other organisms 
grew well on both test and control media. Media containing the hydrocortisones 
in 0.9 per cent concentration were inoculated with all five organisms tested. These 
grew; there was no fungistatic effect. 

In 1.0 per cent concentrations of the prednisolones, uninhibited growth oc- 
curred with all the dermatophytes except M. audouini. The failure of M. audouini 
to grow under these conditions is unexplained, but it is thought not to have been 
due to a fungistatic property of the compounds. It may be noted that neither M. 
canis nor T’. rubrum grew in the 0.1 per cent dilutions of the hydrocortisones, but 
they did grow in the 0.9 per cent dilutions. This erratic behavior may have been 
due to the method of diluting the suspensions of cultural material. The transfer 
of viable, cultivable material apparently did not invariably occur, as evidenced 
also by the lack of growth of M. canis in two of the controls. C. albicans grew well 
under conditions adverse to the growth of the other four dermatophytes. 

Thus no fungistatic properties were displayed by hydrocortisone acetate and 
alcohol and prednisolone phosphate and alcohol, in the concentrations used, 
against the fungi tested. 


Comment: These observations by Sauvan and Sutton demonstrating that hydrocorti- 
sone and certain of its analogues fail to inhibit the growth of fungi in the concentrations 
used is in keeping with the ophthalmologic evidence that the use of steroids has no favor- 
able influence on fungal keratitis. Especially has this been so with Candida albicans which 
grew well under the test conditions here where some of the other fungi such as Tricho- 
phyton did not grow as freely. 

Irnvinc H. Leopoip 


OUR NEW KNOWLEDGE OF VIRUSES 


FRANK L. HoRSFALL, JR. 
The Rockefeller Institute, New York, New York 
World-Wide Abstracts, 1959, Feb: 11-18 


The chief factors responsible for the enormous increase in our information 
regarding viruses and virus infections in the past decade are the development 
and widespread use of new tissue-culture techniques, the wide applicability of 
techniques in vitro for the identification of viruses and their antibodies and the 
measurement of the amounts of either, and intensive studies of bacteriophages. 

Viruses are defined as particulate, submicroscopic entities which reproduce 
only inside specific living cells and can be introduced into these host cells from 
without. When outside of cells, virus particles do not have intrinsic metabolism 
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and appear to be in a state of suspended animation. The extracellular virus 
particles vary markedly in size and shape but all are composed chiefly of protein 
and nucleic acid. The nucleic acid carries the genetic determinants that lead 
viruses to reproduce their own kind in susceptible cells; the protein provides 
immunologic specificity and may contribute to several other activities. After 
the extracellular virus particle is absorbed at the susceptible host cell surface, 
the nucleic acid penetrates the cell and there initiates the production of the 
several virus components which only later are assembled into intact virus par- 
ticles. These are subsequently extruded from the cell and those that are infective 
can repeat the reproductive cycle when they reach other susceptible host cells. 
That nucleic acid purposely separated from virus particles is itself infective has 
been demonstrated with tobacco mosaic, poliomyelitis and several other viruses 
of man. 

There are as yet no specific or effective chemotherapeutic agents against 
virus diseases. No more than seven chemical compounds have been found that 
markedly inhibit the intracellular reproduction of certain viruses in tissue cul- 
tures or small laboratory animals, but none as yet have been discovered that do 
not significantly affect the metabolism of the host cell itself. 

A viral agent is clearly implicated in some types of neoplasms in mice, rabbits 
and domestic fowl but whether such agents will be found in any of the neoplasms 
of man has not yet been determined. 

The so-called encephalitis viruses as well as those of yellow fever, dengue, 
Colorado tick fever, phlebotomous fever and several other diseases are now 
included in the large group of arthropod-borne viruses. Various mosquitoes, 
ticks and sandflies are the principal vectors. Recently discovered serologic 
relations among these viruses have made possible their classification into three 
distinct groups and a still ungrouped series. Infection by or immunization with 
two viruses in the same group often produces a synergistic effect in which the 
immunologic response is considerably greater than the sum of the responses to 
the individual viruses. 

Poliomyelitis. Coxsackie and the enteric cytopathogenic human orphan 
(ECHO) viruses are now considered as members of a family of enteroviruses. 
The Coxsackie viruses, groups A and B, are often associated with aseptic menin- 
gitis, pleurodynia, myocarditis of the newborn and herpangina. The ECHO 
viruses are associated with aseptic meningitis, certain febrile illnesses with a 
rash, and summer diarrhea of infants and children. A number of Coxsackie and 
ECHO viruses may at times produce mild paralysis or encephalitis. 

Infectious hepatitis is thought to be caused by hepatitis virus A; serum 
hepatitis by hepatitis B. Both viruses are remarkably resistant to inactivation 
and there is as yet no practicable way to make all blood products safe. 

Certain of the agents in the recently discovered group of adenoviruses can 
induce acute respiratory disease (ARD), pharyngitis and pharyngoconjunctival 
fever, conjunctivitis and keratoconjunctivitis and primary atypical pneumonia. 
Vaccines prepared with types 3, 4 and 7 have reduced the attack rate of ARD in 
military recruits by about 90 per cent. 
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Four distinct immunologic types of influenza viruses, A, B, C and D, have 
been identified. Vaccines prepared from Asian influenza (a member of group A) 
were found to be effective in significantly reducing the incidence of the disease 
in immunized persons. Influenza virus vaccines protect for several months. 

Measles virus and the immunologically unrelated German measles virus have 
recently been cultivated in tissue cultures. There is a possibility that it may 
be feasible to develop a vaccine effective against measles. 

The viruses of varicella and herpes zoster, now grouped with that of herpes 
simplex and B virus of monkeys, have recently been isolated and cultivated in 
tissue culture. It has become apparent that the two clinical syndromes (varicella 
and zoster) are probably merely two phases in the activity of a single virus. 
B virus of monkeys usually produces an inapparent infection in its natural host 
but accidental infection of man is usually fatal. The frequency with which 
monkeys are now employed in laboratories has greatly increased the risk of 
infection with B virus. A considerable proportion of apparently healthy monkeys 
may carry the virus and great care should be observed by those who handle them. 


Comment: Several viruses of ophthalmologic significance have been grown in tissue 
culture. Most significant has been the clarification of the etiology of epidemic keratitis 
by the California workers (Ernest Jawetz, The Story of Shipyard Eye, Brit. M. J., 1959, 
i: 873-876). On the other hand, the elementary bodies of trachoma, successfully isolated 
in the yolk sac of the chick embryo, have so far resisted attempts to grow them in free 
cell suspensions. The next few years may see the development of effective vaccines against 
the elementary body viruses and the adenoviruses. 

Henry F. ALLEN 





_ a. wo 4 


\e 


rH we 


wae e.h—lC(<C SOC 


ews S&S Ww 





BASIC SCIENCES 775 


PATHOLOGY 


STUDIES ON MELANOMA 


II. Sex AND SURVIVAL IN HuMAN MELANOMA 


LAURENS P. WHITE 


The Department of Medicine, Stanford University School of Medicine, 
San Francisco, California 


New England J. Med., 1959, 260: 789-797 


The word melanoma as used in this study denotes the malignant tumor derived 
from the melanoblast (or melanogenoblast) that is capable of spread and metas- 
tasis and has elsewhere been known as malignant melanoma, melanocarcinoma, 
or melanosarcoma. The purpose of the study was to demonstrate an important 
feature of the behavior of melanomas in human beings, namely, that the chances 
of 5-year survival are distinctly greater in females than in males. Circumstantial 
evidence is also presented to support the hypothesis that melanoma is a hormone- 
dependent tumor. 

The material for the study consisted of 439 determinate cases in a total group 
of 871. The cases were grouped by site (cutaneous or ocular) and by sex and age. 
The data thus obtained, amply supported bya voluminousliterature, suggest that 
the distribution of melanoma is roughly equal in the two sexes and that survival 
in melanoma is better in females than in males, the difference in survival being 
statistically significant. Females with melanoma have a greater chance than 
males of living for 5 years, and the prognosis for survival beyond the 5-year 
period is even more strikingly in favor of females. 

It appears that the course of melanoma may well be different in the two sexes, 
and that this difference expresses itself over a period of years. Consequently, the 
late course of the disease, beyond the classic 5-year period, clearly shows the im- 
portant difference in prognosis between the two sexes—a difference that is pres- 
ent to a lesser degree in the earlier course. 

Wilbur and Hartman, in their classic paper on delayed metastases in mela- 
noma, pointed out that very long latent periods may exist before metastatic 
growth becomes clinically manifest. They described the syndrome of a middle- 
aged patient with a glass eye and an enlarged liver, the enlargement being the 
result of metastases from a primary ocular melanoma many years earlier. The 
crucial point here may have been that the patient was middle aged, for in the 
present cases, as well as in those from the literature, many patients in whom 
melanoma had developed in the third or fourth decade died of metastases 7 to 20 
years later in the fifth or sixth decade. Particularly in women the period from 41 
to 50 years of age was a time of poor survival, and although prognosis for women 
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of this age was better than that for men, it was not so good as that for women 
aged 31 to 40, or 51 to 60. Several of the patients in the present series who died 
after long periods of survival after a diagnosis of melanoma died at a time when 
they were definitely known to be undergoing the menopause; others who died 
after similar periods died at a time when the menopause would be considered 
likely, although definite information on this point is lacking. 

From the present data, and from the literature, no definite statement regard- 
ing the effect of pregnancy on the course of melanoma can be made. Although 
pregnancy may adversely affect the prognosis, this effect has not been proved by 
adequate statistical study. There have, however, been several reports of “spon- 
taneous” regression of melanoma, usually of short duration, after delivery of a 
baby by pregnant women with melanoma. 

The different prognosis of melanoma in males and females, which markedly 
favors female survival, the increasingly poor prognosis with advancing age, the 
benignity of melanomas in young children, and the possibly adverse effect of 
pregnancy on the course of melanoma, all suggest the likelihood of a hormonal 
influence on the growth of melanoma. The nature of this influence, if it is actually 
present, is obscure. The fact that melanomas are of equal frequency in the two 
sexes argues against any crucial sex-hormone effect on the genesis of melanomas. 
If sex hormones do, in fact, affect this tumor, it seems that the effect is on the 
environment of the metastases. The hormonal influence, then, would be one of 
inhibiting the growth of micrometastasis, or micrometastases, without preventing 
the process of metastasis itself. At some later time of hormonal change the metas- 
tasis (or metastases) present, but latent because of hormonal and other influ- 
ences, would then become able to grow and manifest their presence by clinical 
disturbance. 

The results of this study thus show that statistics on 5-year survival in patients 
with melanoma, though revealing a significantly better rate of survival in females 
than in males, do not adequately express the late course of the disease. The most 
impressive differences in survival between males and females with melanoma are 
found in the group followed for more than 5 years, in which female survival is 
very much greater than the survival of males. Moreover, although there is no 
direct evidence to this effect, the variation in the behavior of melanoma at times 
of hormonal upheaval in human beings, together with the higher survival rate in 
females than in males, suggests the possibility that melanoma is under some sort 
of hormonal influence or control. 


Comment: The author gives convincing evidence of a better survival rate for melanoma 
in females than in males. In analyzing the large series of cases he has made no distinction 
between melanomas arising in epithelium (skin and mucous membrane) and those arising 
in the uveal tract. It seems probable that these two types of melanoma are different. The 
growths in culture indicate a difference as well in the clinical course and cytology. It seems 
probable that the melanoma arising in epithelium has its growth influenced by some 
hormonal! factor. This is evidenced by the fact that these tumors do not manifest a malig- 
nant course before puberty, seem to be affected by pregnancy, and may show spontaneous 








<a 2 tir Sta et oe 


es 


na 


ng 
he 


ms 
me 











BASIC SCIENCES 777 


waxing and waning of growth. So far as I know there is no evidence of a hormonal influence 
in uveal melanomas which probably stem originally from the neural crest and are there- 
fore neurogenic. The added evidence which the author presents, that the survival of 
females with melanomas is better, also suggests a hormonal factor. It is possible, there- 
fore, that were the author’s large series of cases broken down into those that have their 
origin in the neural crest and those in epithelium, it could be shown that it is the epithelial 
type which is influenced by hormones and is responsible for the better prognosis in females. 
A. B. REESE 





PHARMACOLOGY 


PHARMACOLOGICAL TESTING OF ANESTHETICS* 


J. H. Burn 
Oxford, England 
Proc. Roy. Soc. Med., 1958, 52: 95-98 


The interest in new anesthetics today has developed out of the concern of 
the Ministry of Health to diminish the risk of explosions in the operating theater. 
It is not so much that explosions often occur, as that considerable sums must be 
spent to minimize the risk of their occurrence. This has directed attention to 
the discovery of nonexplosive anesthetics with the idea that if one was discovered 
which was in every way suitable, then it would be possible to banish substances 
like ether and cyclopropane from general use or at least from use in the National 
Health Service. Ether, however, although highly inflammable is an anesthetic 
which an untrained person can use, and if a new anesthetic were to replace it, 
the new anesthetic would have to be not only nonexplosive, but equally safe. 
This is a very severe requirement. It is against this background of safety that 
halothane was introduced. The testing of that anesthetic was begun on mice. 

One of the difficulties with testing of new anesthetics is that the supply pro- 
vided by the chemist is almost always very small. For this and other reasons 
the author believes tests of new drugs should be started on mice. Whereas many 
drugs (morphine for instance) vary in their action in different animals, this is 
not true of anesthetics. Both the inhalation and injection anesthetics have the 
same action in all species, and in many, but not all, species the anesthetic con- 
centration is the same. Thus the range of anesthetic concentration of ether is 
6 to 8 per cent (volume for volume), for mice, as it is for dogs and for men. 


* Dr. Leopold’s comments on this article are included with the comments on the article 
by Woolmer which follows. 
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The author had some experience at Oxford in carrying out tests on mice. The 
apparatus used was almost identical with that described by Raventés. The 
problem is not merely to find out whether the substance under investigation 
will anesthetize mice, but to determine what anesthetic action is possessed by 
different concentrations of the substance. Using Raventés’s apparatus, it was 
found possible to obtain this comparison for different anesthetics. It is then 
possible to calculate, for each anesthetic, the concentration which anesthetized 
50 per cent of mice, and also the concentration which killed 50 per cent of mice. 
The ratio of these figures provides a therapeutic index which measures the safety 
of the anesthetic. If a thorough investigation on mice has shown that a new 
substance compares favorably with ether, the substance should then be taken 
straight to the dog for trial under the conditions of an ordinary surgical operation. 
A skilled anesthetist learns at once whether induction is smooth, whether the 
substance causes difficulty in respiration, whether it stimulates secretion from 
mucous membranes and whether it gives muscular relaxation. He further learns 
if the dog makes a rapid recovery. If all these points are satisfactory it is then 
possible to tell the chemist that he must prepare a larger supply, since the out- 
look is bright. 

The further examination of an anesthetic concerns an analysis of, first, the 
immediate effects and, second, the late effects of its administration. Certain 
points relating to the immediate effects deserve consideration. Thus there is 
still no final agreement about the action of halothane on the cardiovascular 
system. The blood pressure is maintained by the combined action of the heart 
and blood vessels, and it is therefore clear that a fall of blood pressure may be 
caused by weakening of the heart or by loss of tone in the vessels. The effect of 
an anesthetic on the output of the heart can be determined in the heart-lung 
preparation. The blood vessel tone is governed by the stream of impulses from 
the vasomotor center, and an anesthetic may diminish these impulses. Also, the 
fall of blood pressure may be due to a ganglion-blocking action of the anesthetic. 
Finally a fall of blood pressure may be due to the direct action of the anesthetic 
on the blood vessel walls. A new anesthetic should also be tested to see if it makes 
the heart sensitive to the action of adrenaline when injected intravenously. 

The late effects of the administration of an anesthetic can be studied in small 
animals by making histologic studies, and by various other methods. Compounds 
which are related to chloroform, however distantly, are naturally suspected of 
having a toxic action on the liver or on the kidney, and a thorough study is 
necessary to clear them of this suspicion. 

When the pharmacologic tests have given satisfactory results, there comes a 
point at which a new anesthetic should be tested on man. Opinions of course 
differ about the stage at which clinical trials should begin. It is the author’s 
view that the essential features of the preclinical testing are: (1) the anesthetic 
should be used during full-scale surgical operations on dogs, and should be 
found to allow prompt and satisfactory recovery; (2) the anesthetic should be 
shown to be free from a toxic action on the liver, kidney and other organs. It 
seems to the author that the initiation of clinical trials after the completion of 
a full investigation on animals offers no great problem of responsibility. 
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CLINICAL TESTS OF NEW DRUGS 


R. Woo_Mer 
London, England 
Proc. Roy. Soc. Med., 1958, 52: 98-100 


The author asks and answers three questions which he believes are basic in 
his approach to testing drugs on patients. 

1. What tests should be required to be made on animals, before trying a new 
drug on humans? The most important function of the preliminary test is to 
reject compounds which are toxic to the animals. To obtain this result we make 
use of the therapeutic ratio, the ratio of the effective dose to the lethal dose. 
This brings us to the second question: 

2. To what extent may species differences invalidate these tests? It is perti- 
nent to find out if the therapeutic ratio is the same, or about the same, for man 
as it is for animals. For the general anesthetics, (as Professor Burn stated in 
“Pharmacologic Testing of Anesthetics’) there is a lot of evidence which shows 
that the therapeutic ratio is about the same. But, of course, anesthetists are not 
concerned only with general anesthetics. Indeed, with the obvious exception of 
halothane, the drugs added to the anesthetist’s repertoire in the last 10 years 
have, in the main, not been general anesthetics. They have belonged to pharma- 
cologic groups in which a species difference in therapeutic ratio may be expected. 
Careful comparisons have to be made between man and the laboratory animals 
usually used (mice, rats, rabbits, guinea pigs, cats and dogs). It seems to the 
author that the operation of species differences makes it impossible to be quite 
sure that a drug which has been shown to be safe for one, or even for several, 
species will be safe for man. Safety is not the only consideration when testing 
drugs for possible use in man. Side effects like nausea, faintness, disorientation, 
sleepiness, restlessness, euphoria, and liability to addiction must also be con- 
sidered. Side effects are usually subjective and hence, in animals, immeasurable. 
One must realize, therefore, that animal screening (though it is unthinkable 
that it should not be conscientiously applied) has certain limitations. This brings 
on the third and all-important question. 

3. What risk is there that harm will befall the patient in spite of the best 
screening procedure? Many therapeutic agents can be tested only on a person 
who is not well. For this and other reasons, testing of new drugs is usually done 
on hospital patients. Strict ethical considerations require that consent should 
always be obtained from the patient before any experimental procedure. The 
patient should be told the purpose of the procedure, and the risks it entails. 
Most of the time things are not so clear cut as this, for instance, the use of an 
already familiar drug in an unfamiliar situation or combination. In any case 
it is obviously quite wrong to do anything which may endanger the patient, or 
in any way affect his welfare, without the consent of the surgeon who bears 
most of the responsibility for him. Most people would agree, too, that one should 
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not embark on human experiments unless the information can be obtained in 
no other way, and unless the experiments can be expected to yield a rich thera- 
peutic reward. Mere scientific curiosity is not sufficient justification. Despite the 
best screening there will always exist a small but definite risk when a new drug 
is used. This was the case with Myanesin, a muscle relaxant, which the author 
and others used on many cases before realizing that intravascular hemolysis 
results in some patients. This complication might have been avoided by animal 
tests for this specific purpose, but no one had entertained the possibility. 

The most difficult field of applied pharmacology which can concern anesthetists 
is that of analgesic drugs. The final experiments in this field must be performed 
on patients in pain. In this area, more than in any other, one is perplexed by 
the placebo response. It is therefore necessary to arrange a double blind trial 
with three substances given in random order: the drug under test, an analgesic 
whose characteristics are well known, and a placebo. 


Comment: These two discussions by Professors Burn and Woolmer demonstrate the 
important criteria which must be met before anesthetics or analgesics are employed on 
our ophthalmologic patients either in the preoperative preparation, during the surgery 
or in the postoperative management. In many large institutions new drugs are constantly 
under scrutiny and we, as ophthalmologists, owe it to our patients to be certain that all 
reasonable precautions are taken before allowing the use of any new drug on these indi- 
viduals. 

Irvine H. Leoprotp 
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Space Ophthalmology 





VESTIBULAR INTERFERENCE WITH VISION IN FLIGHT 


G. MELvILL Jones 
Farnborough, England 


Discussion on New Concepts of Eye Movement; Meeting, November 13, 1958 
(Part IIT) 


Proc. Roy. Soc. Med., 1959, 52: 185-188 


As Dr. Merton has indicated vestibular signals assist the eyes during short 
turning movements of the head; when turning movements are prolonged errors 
develop in the signals which then become misleading and tend to cause eye 
movements appropriate to following the illusion of turning but quite inappro- 
priate to the actual event. During flight, turning movements are usually more 
prolonged, as in a banked turn, or a loop, or during a rolling maneuver, or when 
spinning, and time frequently permits the development of serious errors in the 
vestibular system, which then feeds misleading signals into the central nervous 
system. 

Can these signals exercise sufficient influence in the visual mechanism to 
cause inappropriate movements of the eyes during flight? The significance of 
vestibular interference is greatly emphasized in the flight environment. A program 
of research has recently been initiated at the Institute of Aviation Medicine to 
investigate to what extent this factor can interfere with the ability of a pilot to 
fly an airplane. The apparatus developed for this purpose consists in the main of 
a ciné camera mounted on a conventional flying headgear and carrying a peri- 
scope so arranged as to pipe the image of one eye through two right angles into 
the lens of the camera. Since the camera is fixed to the head, all movement shown 
is of the eye relative to the skull. The results obtained during and after a 12- 
second 4-turn roll in a Hunter aircraft are analyzed. The record is of rotational 
nystagmoid eye movements (i.e., about the fore-aft axis of the eye) ordinate 
being angular displacement, abscissa time. During the roll the slow phase of the 
nystagmus is in a direction appropriate to maintenance of a steady image upon 
the retina. But after recovery a reverse nystagmoid movement can be seen to 
have taken place, the angular velocity of the slow phase dying away gradually 
over the course of several seconds. During this period the image of the horizon 
must have been turning upon the retina when in reality there was no relative 
motion between horizon and aircraft and the question arises, how does the pilot 
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interpret what he sees? Certainly in practice pilots do experience difficulty in 
rapid rolling maneuvers. 

It would appear that there are occasions when vestibular signals can interfere 
with vision in flight, and it seems that here is an interesting field for further 
investigation. 


Comment: Dr. Jones’ point is well taken that with feet on the ground vestibular effects 
on eye movements are tempered by orientation information reaching the higher centers 
from other sources. Separating the pilot from his terrestrial environment deprives him of 
influences which ordinarily mediate the vestibular effects. 

Fortunately the human brain seems to possess the ability to compensate for oscillopsia 
and adapt to unaccustomed effects of the vestibular system. A certain pilot suffered severe 
vertigo at being inverted in flight. A few months later he flew 100 miles performing almost 
continuous slow rolls without discomfort. 

A very interesting field for further investigation would be to develop Dr. Jones’ theme 
that the vestibular system can cause serious disturbances when deprived of the governor 
effect of other stimuli. In instrument flight the pilot is taught to ignore all sensations 
except sight and sound because all others give false information. Research should be 
undertaken to make use of the other sensory systems. Electronic extensions of the in- 
strument panel could put to use those senses which are now wasted. Perhaps four small 
plungers could be mounted in a strap around the thigh, one to press up from below indi- 
cating need for nose up, one above for nose down, one to nudge from either side for left 
or right turn. This could be an extension of the artificial horizon. Departure from a desired 
altitude might be indicated by varying frequency of vibratory impulses. The ears are 
already busy with radio. Dr. Jones has pointed the way to an alliance between the neu- 
rologist and the aeronautic engineer. 

J. V. D. Quereau 
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JAMES E. LEBENSOHN, Editor 





A NEW METHOD OF PERFORMING PLASTIC OPERATIONS 
J. R. Woutre, M. D. 


Glasgow 


Brit. M. J., 2: 360-361, 1875. 


It is now nearly three hundred years since Tagliacozzi published his great 
york on Plastie Operations; and, notwithstanding the admiration which the work 
{ the Bologna professor had elicited, it is remarkable how comparatively little 
has since been done for the cultivation of plastic surgery. The reasons are obvious. 
rhe fact is that, in operations on the nose, eyelids, and face—the most interesting 
regions for improving deformities—Tagliacozzi’s method of taking flaps from the 
arm has been generally abandoned, on account of the extreme discomfort which 
it involves; and the practice of taking flaps from the forehead or face having 
heen the only one in vogue, the procedure came to be considered more serious. 
In addition, when we take into account the elements of failure, from shrinking 
of the flap, from erysipelas or gangrene, it is not to be wondered at that surgeons 
are generally chary of resorting to the expedient, except in great emergencies. 
It amounts to this: we are to cut skin off the face to repair the face; and, in doing 
so, We run great risk of failure. To render plastic operations on the face more 
acceptable, and to bring them within a wider scope of utility, the following con- 
ditions must be fulfilled. 1. We must take a flap from the arm, or from any other 
part but the face. 2. We must seek to eliminate the elements of failure. I pro- 
pose, in this short communication, to indicate the means of fulfilling both these 
conditions. 

First, Tagliacozzi laid down the rule, which has ever since been considered as 
the primary law, and sine qua non to the success of the operation, that the flap 
must retain its connection to the adjacent living structure by a pedicle which is 
to be severed only after complete union and cicatrisation of the raw surfaces. 
This pedicle has, in my opinion, been a source of great embarrassment to sur- 
geons, and tended rather to retard the progress of plastic surgery. From my 
observations on transplantation of structures from the lower animals and on 
-kin grafting, as well as on plastic operations, I have long held it demonstrated, 
that in most cases the pedicle is not essential, if indeed it does contribute any- 
thing, to the vitality of flap. This being once established, we are henceforward 
free to choose our bit of skin from any part of the body we may find suitable. 
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My next endeavour has been to eliminate the elements of failure. The prinei 
pal cause of failure I find to be in the subcutaneous structures. If we wish « 
skin-flap to adhere to a new surface by first intention or agglutination, we mus 
be sure that it is cleared of all areolar tissue, and properly fixed in its new place. 
The following case will illustrate the points referred to. 


Formation of the Lower Eyelid with Skin from the Forearm 


P. C., aged 25, a quarrier, was admitted into the Glasgow Ophthalmic In- 
stitution, with his face, eyes, and eyelids injured by an explosion of powder. | 
showed the man recently to the Edinburgh meeting of the Association, as an 
instance of conjunctival transplantation from the rabbit. The right upper eyelid, 
which was strongly everted, I partially succeeded in correcting by skin-grafting. 
The lower right eyelid being completely everted, its integument totally destroyed, 
and the skin of the face consisting of discoloured cicatrices not by any means 
suitable for plastic operations, I formed a new lower eyelid in the following 
manner. The edges of the upper and lower eyelids having been vivified, I intro- 
duced three ligatures into the border of the lower eyelid, which I entrusted to 
my assistant. By means of these ligatures, he used traction, whilst I dissected 
the whole of the cicatricial tissue, and thus liberated the subjacent structure. 
The ligatures were then introduced into the upper eyelid, and the edges of the 
upper and lower eyelids were thus united. I then elevated the edges of the wound, 
preparing them to receive the new flap like a watch-glass. The skin required 
for the formation of this eyelid was two inches in length and one inch in breadth, 
which I took from the forearm. To test the principles above indicated, I divided 
my flap into three portions. The first I removed, along with the cellular tissue, 
as close to the dermis as compatible with the integrity of the flap. The other two 
portions, after removing them from the forearm, I turned up; and with a eata- 
ract-knife I sliced off the areolar tissue, leaving a white surface, which I applied 
to the eyelid. The difference between these flaps was very remarkable. The two 
flaps, which were previously prepared, healed by agglutination, without ex- 
hibiting even the slightest tendency to desquamation of the cuticle. Twenty-four 
hours after the operation, the surfaces looked pale; but the next day the tem- 
perature was normal, and appearance healthy; whilst that part which was 
applied without previous preparation looked rather livid the first day, improved 
the next two days; the fourth day, it began slightly to suppurate; and, after a 
hard struggle for life, a portion of it only remained, while the rest shrank. This, 
however, will not compromise the result of the operation, which may be con- 
sidered satisfactory. 

The dressing consisted of gutta-percha tissue applied next to the skin, 4 
graduated lint-compress, and a bandage to maintain immobility of both eyes. 
The union was so rapid and so perfect, that I separated the upper from the lower 
eyelid on the fourth day. 

In conclusion, I would recommend this method to the profession, from i's 
simplicity and safety, for trial, not only in similar cases, but also for the cure 
of congenital blotches on the skin of the face, which are not amenable to any 
other treatment. 
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JOHN REISSBERG WOLFE 


Comment: Reverdin, in 1869, demonstrated the possibility of suecessfully transplanting 
living pieces of epidermis to a granulating area, but healing was slow and the results 
were unsightly. To overcome these disadvantages Thiersch in 1886 used large strips of 
epidermis after the granulations had been removed. Even this improvement was not 
wholly satisfactory—the epithelial cover did not prevent contraction, slight pressure 
caused ulceration, and the color was poor. These drawbacks led to the revival of the full 
thickness free skin graft introduced by Wolfe in 1875. The Wolfe graft more 
nearly matched the surrounding skin in color, texture and pliability and provided a freely 
movable cover resistant to pressure. The Wolfe graft survives at first only through the 
absorption of plasm. Intimate contact between the graft and its host is essential; other- 
wise the graft succumbs before its circulation is re-established. A mucous membrane 
graft applied on a stent mold according to the method developed by J. F. Esser in 1917 
is particularly valuable in reconstruction of the socket. The use of grafts of the Wolfe 
type is limited to sterile operative wounds in areas capable of complete immobilization. 


REFERENCE 


Foman, S.: Surgery of Injury and Plastic Repair. Williams & Wilkins Co. Baltimore, 1939. 


BIOGRAPHICAL NOTE 


John Reissberg Wolfe (1823-1904) had an unusually adventurous career. He was born 
in Breslau of Hungarian-Jewish ancestry, but he himself was a fervid Protestant and 
originally intended to enter the Church. Sometime after 1848 he came to Glasgow, possibly 
as a refugee, and became a Hebrew Tutor of the Free Church of Scotland. In 1853, he 
published a Practical Hebrew Grammar. He studied medicine at Glasgow University, and 
after graduation in 1856 practiced in Salonica for 249 years, probably as a medical mis- 
sionary. He then studied ophthalmology in Paris under Desmarres, but before embarking 
on this specialty spent an interlude with Garibaldi’s army as a volunteer medical officer. 
In 1863 he was appointed Ophthalmic Surgeon to the Aberdeen Royal Infirmary, and in 
IN6S8 established, as a private venture, the Glasgow Ophthalmic Institution, which in 
1S92 was amalgamated with the Glasgow Royal Eve Infirmary. In 1875 he reported the 
successful repair of a lower lid by a free skin graft taken from the forearm and freed from 
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areolar tissue. The idea met with a favorable reception only after Dr. Wadsworth « 
Boston took it up in the following year. In 1882, Wolfe published a 450-page illustrate. 
handbook on Diseases and Injuries of the Eye which gave a good summary of contemporai 
clinical ophthalmology. In 1889 Wolfe left Anderson College, where he had been teaching 
ophthalmology for 20 years, to become Professor of Ophthalmology at the new St. Mungo 


College. Both schools were amalgamated with the University of Glasgow recently (1947 
In 1893 Wolfe visited Melbourne, Australia and practiced there until his return to Sco 
land in 1901, where he passed away 3 years later. 

REFERENCE 
RipveE i, W. J. B.: John Reissberg Wolfe. Brit. J. Plast. Surg., 3: 153-164, 1950. 
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IN PERSPECTIVE 


EDITORIAL 
GRAHAM DuUSHANE 


Science, 1959, 130 


In January 1958 the National Science Foundation called together 14 ab- 
stracting and indexing agencies for a meeting to consider more effective ways 
of handling scientific information. The meeting was a part of the general re- 
appraisal of our scientific resources in the wake of the first sputnik and more 
particularly a response to the glowing reports about the success of the Soviet 
All-Union Institute of Scientific and Technical Information in abstracting and 
citing the world’s scientific and technical literature. Out of it grew the National 
Federation of Science Abstracting and Indexing Services, a coordinating body 
made up of both public and private agencies. 

But this was only a first step. The National Defense Education Act of 1958, 
which became law on 2 September 1958, directed the National Science Founda- 
tion to establish a Science Information Service which would have the responsi- 
bility of providing for more effective dissemination of scientific information. 
The provisions of the act were reinforced by a presidential directive which 
strengthened the hand of the foundation in getting cooperation from other 
federal agencies in carrying out its functions. 

For one thing, the U. S. Joint Publications Service is now translating three of 
the 13 Soviet abstracting journals. These translations are distributed to the 
appropriate abstracting services through the Office of Technical Services. Thus, 
American and other scientists who know no Russian have access to a part of the 
product of the Soviet All-Union Institute of Scientific and Technical Information. 

For another thing, there has been a sharp increase in the number of articles 
abstracted, and there is better coordination among abstracting agencies. G. Miles 
Conrad, director of Biological Abstracts, estimates that in the United States, the 
number of abstracts and title citations of Soviet publications was 437,000 in 
1957 and that it will reach 588,000 in 1959, an increase of 34 per cent. In the 
corresponding years the figure for the Soviet Union rose from an estimated 
455,000 to an estimated 480,000 abstracts and citations. (Because of temporary 
suspension of publications of several issues of the Soviet journals, the latter 
figure is somewhat uncertain.) 
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Neither abstracts nor citations are intended to be complete substitutes for 
the original articles; they serve mainly to lead readers to articles of interest. 
When these articles are in languages unfamiliar to a large majority of the readers, 
some provision has to be made for translation. The National Science Foundation 
has favored a two-pronged approach: translation of the more important Soviet 
journals in their entirety and selective translation of other journals. Eighteen 
months ago the number of Soviet journals translated completely was 35 (six of 
these projects were under NSF support) as compared with 76 today (35 under 
NSF support); next month another will be added, under a new arrangement: 
the Optical Society of America will supply to its members both its own journal 
and the Soviet Optics and Spectroscopy in complete translation for the price of a 
single journal. 

In the past, articles selectively translated for government, industry, or uni- 
versities were often inaccessible. The Office of Technical Services now publishes 
Technical Translations, which lists all available translated articles, and both OTS 
and the John Crerar Library in Chicago attempt to secure copies of these articles. 

Thus, an American scientist now has a much better chance to find out what 
is going on in his field, both at home and abroad, than he did a year and a half 
ago. But neither the government nor the abstracting and other services can do 
the searching for him. He has to take it from there. 
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Book Reviews 





“Chronische Hyperplasien der Bindehaut,’”’ by K. Pascheff, Sammlung 
zwangloser Abhandlungen aus dem Gabiete der Augenheilkunde. Neue Folge 
Heft, 16, 123 pp. (Veb. Carl Marhold Verlag, Halle (Saale), 1959). 

Under the general title of chronic conjunctival hyperplasias Professor Kon- 
stantin Pascheff, director of the Ophthalmological Clinic in Sofia, Bulgaria, pre- 
sents his experience of 5 years on that subject. 

The author compares the various clinical entities on a morphologic, histologic 
and experimental basis, and attempts to give a fundamental classification to help 
in further investigations. In 1911 Pascheff had already expressed the opinion that 
the conjunctiva was a lymphatic organ and as such had a hematopoietic function; 
in this book many examples are given to support this concept. Furthermore, it is 
emphasized that hyperplasia of the conjunctiva is not due to diapedesis but is 
really a reaction of the reticuloendothelial system in the conjunctiva. 

Of all the mucosae, the conjunctiva manifests the greatest variety of chronic 
hyperplastic reactions. According to Pascheff these may be grossly classified as 

1. Chronic lymphocytic hyperplasia 

2. Chronic plasmocytic hyperplasia 

3. Chronic lymphogranulomatous or follicular hyperplasia 

4. Chronic fibropapillary hyperplasia 

5. Chronic hyalinoid hyperplasia. 

Within each group the author distinguishes different subgroups, and, for example, 

in chronic lymphocytic hyperplasia the following are considered: 

a. The aleukemic or local diffuse lymphocytic hyperplasia 

b. The leukemic or general diffuse lymphocytic hyperplasia associated with 
blood changes 

c. The orbitopalpebral local diffuse lymphocytic hyperplasia 

d. The metastatic diffuse lymphocytic hyperplasia with skin changes. Among 
these four types the first one is the most interesting because of its resemblance to 
trachoma. However there is no pannus formation and recurrences respond rap- 
idly to irradiation. 

In the second group, the so-called chronic plasmocytic hyperplasia of the con- 
junctiva or plasmoma, Pascheff describes a uniocular entity generally independ- 
ent of age. It develops on the tarsal conjunctiva and in the fornix, very rarely in- 
volving the cornea or orbit. The prognosis is good and recurrences are favorably 
influenced by x-ray therapy. Histologically the picture is that of a proliferative 
tissue with plasmocytes and neoformed vessels. However, there are no lymphoid 
follicles with germinative centers. 

The third group includes the follicular hyperplasias of the cornea and con- 
junctiva among which trachoma (trachoma granulosum chronicum verum sim- 
plex) is the most severe and frequent manifestation. 
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It is interesting to note that in 1926 among 2624 trachoma cases in Bulgaria, 
1517 occurred in men and 1107 in women. Of these patients, 32 per cent were be- 
low the age of 20. Some 20 years later in 1947 Pascheff found the same sex preva- 
lence, 1589 males and 1320 females; 26.6 per cent were below the age of 20. It is 
worth mentioning that in Bulgaria the incidence of trachoma has decreased since 
the war. Among 30,000 school children in Sofia, Pascheff found 6 cases, whereas 
among 50,000 school children from the provinces 17 cases of trachoma were diag- 
nosed. The formation of follicles, pannus, scars and the resulting ptosis differen- 
tiates trachoma from the other follicular reactions of the conjunctiva and cornea. 
The author has previously shown that the pannus is not a complication but a 
manifestation of the disease in the cornea. Characteristic follicles with germina- 
tive centers develop and form giant follicles or folliculoma which undergo scarring 
and hyalinization. 

The cornea is never affected at the onset. The disease progresses from the con- 
junctiva toward the cornea so that the disease in the cornea is always secondary. 
This explains why experimental corneal trachoma has not yet been produced. 

The disease starts with a vascular, subepithelial infiltration and from then on 
develops in three phases: 

1. The vascular period in which vessels invade the upper corneal limbus be- 
tween the epithelium and Bowman’s membrane in a linear vertical fashion or 
most frequently in a dendritic figure. Sometimes small grayish infiltrates develop 
in the cornea at some distance from the pannus and impair vision. The pannus 
may regress or on the contrary invade the whole cornea (pannus totalis). 

2. The hyperplastic lymphoblastic period. Though there is no lymphatic tissue 
in a healthy cornea, in the course of the disease lymphovascular infiltrates pene- 
trate under the epithelium forming lymphoblastic centers which coalesce into 
huge folliculomas. 

3. The degenerative period during which the follicles soften and scar, altering 
Bowman’s membrane. The pannus may disappear. 

In the conjunctiva the vascular period is characterized by an intense prolifera- 
tion of vessels. However, in absence of the pannus the diagnosis of trachoma is 
impossible. The outstanding feature of the disease in the conjunctiva is the 
hyperplastic lymphoblastic reaction with follicle formation in the conjunctiva of 
the fornix, tarsus and globe, followed by the degenerative scarring processes, in- 
volving the meibomian glands and the tarsus. In spite of treatment, conjunctival 
and corneal recurrences take place. The author insists that trachoma granulosum 
verum is not a lymphocytic nor a plasmocytic infiltration but really a lympho- 
reticulo-histio-blastocytic lymphofollicular hyperplasia of the conjunctiva and 
cornea. 

The fourth group, fibropapillary (nodular) conjunctival hyperplasia, is best 
represented by vernal catarrh or conjunctivitis vernalis. There is a definite sex 
prevalence (among 1003 patients, 753 males for 250 females all under 25 years). 
Furthermore statistics show a net seasonal peak during the months of May and 
June. Biopsies of these cases are infrequent as the pathologic picture vanishes 
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with the appearance of cold weather. The morphologic aspects vary from the 
phlyctaena vernalis to the tumor-like fibropapillary hyperplasia of the cornea. 

The author distinguishes three periods in the development of the disease: 

1. The acute infiltrative period 

2. The chronic hyperplastic period 

3. The degenerative period. 

The acute infiltrative period is characterized by (a) the annulus pericornealis 
exudativus vernalis, that is, an edematous ring encircling the cornea and formed 
by the conjunctiva. The edge of the ring is abrupt towards the cornea and smooth 
on the side of the conjunctiva. (b) The phlyctaena exudativa limbi vernalis, ap- 
pearing clinically as a nodular formation with a whitish head at the upper limbus 
and usually disappears with the advent of cold weather. (c) The phlyctaena ex- 
udativa tarsali vernalis, located in the upper tarsal conjunctiva accompanied by 
marked vascularization and resembling the pericorneal phlyctaena with white 
heads. 

The second period, the chronic hyperplastic period is characterized by fibro- 
papillary proliferation at the limbus, cornea, sclera and tarsus. With each sea- 
sonal recurrence these papillofibroma may increase in size or disappear entirely. 
On the tarsal conjunctiva they assume the characteristic cobblestone appearance. 

In many cases of vernal catarrh the author found an association with peribron- 
chial adenopathies, positive Mantoux and eosinophilia in the peripheral blood 
ranging from 5 to 12 per cent. In the case of a 7-year-old boy who had conjuncti- 
vitis vernalis for 2 years a biopsy of the conjunctiva revealed an area of necrosis 
with epithelioid cells. The patient showed tracheobronchial adenopathies, a posi- 
tive Pirquet reaction and an eosinophilia of 12 per cent. His sister was a known 
tuberculous patient. The question of toxic allergy is not settled as far as the etiol- 
ogy of vernal conjunctivitis is concerned. 

The last group is that of the hyaliniform hyperplastic “hyperplasia” of the 
conjunctiva or conjunctivitis hyperplastica hyaliniformis. This is a rare entity 
and of interest to the ophthalmologist and pathologist because of the differential 
diagnosis with trachoma. The disease starts in the adenoid layer of the conjunc- 
tiva and at the transition folds like the plica semilunaris. It occurs at all ages pro- 
ducing a diffuse conjunctival edema rich in hyaline-like substance. Its pathogene- 
sis is still obscure and the question of whether the hyaline substance is derived 
from a modified tissular fluid or results from secretion by special cells still awaits 
an answer. Pascheff favors the first theory. In any case the role of plasmocytes in 
the formation of these hyalinoid substances cannot be denied. 

Professor Pascheff’s book will certainly stimulate further studies on the dis- 
eases of the conjunctiva. The concept of the conjunctiva being a hematopoietic 
organ is an interesting one and merits further attention. This working hypothesis 
has been clearly illustrated by the author in the presentation of numerous case 
histories, photographs, histologic sections and blood studies. The general classifi- 
cation of the chronic hyperplasias of the conjunctiva into the five groups men- 
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tioned above is of good practical value whereas the further subgrouping is rather 
an academic one. An exhaustive bibliograpuy completes this work. 


H. E. Cuopos 


*‘General Ophthalmology,” by Drs. Daniel Vaughan, Robert Cook and 
Taylor Asbury (Lange Medical Publications, Los Altos, California. $4.50) 
This publication reviews concisely and in an up-to-date fashion the field of 

clinical ophthalmology with particular aim as a ready reference for medical stu- 

dents, general physicians, pediatricians, internists and resident physicians in 
ophthalmology. It is to serve only as a companion volume to the standard text. 

It can well be used as a quick reference guide to the management of common ocu- 

lar disorders in daily practice for which it is intended and covers ophthalmology 

through the fields of anatomy and embryology, routine examination, and the 
practical management of all common ocular disorders. The format is well outlined 
and, although obvious omissions appear to the critical observer, they do not de- 
tract from the essential value of the volume. Certain omissions have been brought 
to the attention of the authors and will be incorporated in the second edition 
which is already being written. These pertain particularly to the subjects of ther- 
apy and management of uveitis and certain neuro-ophthalmologic disorders of 
common occurrence. The most commendable sections are those of practical man- 
agement of external diseases and trauma, glaucoma, and ocular disorders asso- 
ciated with systemic disease, particularly diabetes. 

The book is worthy of its intended purpose and the authors are to be com- 
mended on the good organization, deletion of nonessential facts, excellent illus- 
trations and practical approach. 


Tuomas R. HEepGEs 


“Aids to Ophthalmology,”’ by T. McG. Mofatt, (The Williams & Wilkins 

Co., 1957, $3.00) 

This is the 11th edition of this text essentially prepared for the beginning stu- 
dent in ophthalmology. It is one of a series of student aid texts. The first edition 
of this appeared in May 1908. There have been a number of additions since the 
. 10th edition which appeared in 1948. These essentially include the antibiotic rem- 
dies and the hormonal therapy as applied to ophthalmic diseases. The text is 
produced as an introduction to ophthalmology for the student and medical prac- 
titioner. It is clearly written with this aim in mind. 

The beginning student will find much to keep his interest in ophthalmology. He 
will not be provided with any false illusion that he has a thorough grasp of the 
subject when he has completed the text but could very well be stimulated by this 
introduction to seek further training in this specialty. The illustrations are largely 
drawings. Most are satisfactory. The one on ophthalmia neonatorum on page 27 
could be improved. 

Examination questions are included at the end of the text. Adequate answers 
to these questions would indicate to the student that he has grasped a good deal 
of information that is present in the text. It is also suggested that the student re- 
view the index and ask himself the meaning of each reference. 
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In this brief text, there is a discussion of the practice of retinoscopy. 

The author continues the division of primary glaucoma into the acute and 
chronic forms. He makes no mention of gonioscopy and the importance of the 
size of the angle nor is any mention made of tonography. 

The section on the use of steroids and corticotropin in ocular diseases is ex- 
tremely brief and the reader would have to go elsewhere for specific practical in- 
structions. 

The persistence of this book for over a half century testifies to its popularity 
and usefulness. It is a difficult task to produce a small text for medical students 
and general practitioners which will supply them with practical information of 
diseases and injuries of the eye which they can use in their daily work or as basic 
knowledge to stimulate them to go on to further study. One has to be able to 
select that information which they are most likely to encounter and to avoid rare 
conditions but at the same time give sufficient details concerning the common 
ones so that the student will be initiated into these fundamentals. The student 
or general practitioner who reads this will gather useful information concerning 
ophthalmic diseases. 

Irvine H. LEopoitp 


“Applied Physiology of the Eye,’’ by H. Willoughby Lyle and T. Keith 
Lyle, (Bailliere, Tindall and Cox, London, 1958, and Williams & Wilkins Co., 
Baltimore) 

Dr. H. Willoughby Lyle, the primary author of this book, has been associated 
with the practice and teaching of ophthalmology for a period extending over 40 
years. The text was compiled in an effort to help those who are working for higher 
examinations in ophthalmology such as a Fellow of the Royal College of Surgeons 
in Ophthalmology, the Mastership of Surgery in Ophthalmology and the Diploma 
of Ophthalmology. The author also had in mind those who have been in ophthal- 
mic practice for many years and wish to keep up to date on matters connected 
with physiology. The primary author completed the text but died in March 1956, 
and the alteration, proof and the necessity of bringing the book up to date before 
it was published was delegated to the son of the author, T. Keith Lyle. In this, he 
had the valuable assistance of Kenneth Wybar and Calvert I. Phillips. 

This is a small text encompassing 341 pages covering many aspects of ophthal- 
mology in brief fashion. Attention is paid to the anatomy as well as physiology 
of the structures discussed. There is considerable information contained in these 
pages but none of the subjects handled are completely covered. Although there 
are many excellent references included, one cannot depend on this text for a 
thorough coverage of many of the subjects in which the reader might be inter- 
ested. 

The ophthalmologist who would like to be refreshed quickly may find this text 
of interest but there are many areas of advances in ocular physiology which are 
not covered. Some of the long-standing tests such as the use of 214 per cent 
Mecholy] for the detection of Adie’s pupil are not mentioned. The section on the 
chemical transmission of nerve impulses is very brief and forces the reader to go 
elsewhere for more detailed information. Nowhere in the text is there a discussion 
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of color vision. Dark adaptation is discussed very briefly under various headings 
such as Vitamin A Deficiency, Laurence-Moon-Biedl syndrome and xero-ophthal- 
mia but, for more detailed presentations, other texts will have to be consulted. 
This is not the text to be used by one who is interested in the details of ocular 
physiology and their application to ophthalmology. However, it might serve well 
as a refresher for the man who is preparing for examinations but he should not 
feel secure in having read this text that he has covered all of applied physiology 
adequately. Nevertheless the careful reader will find much valuable information 
included in these pages. The listing of ophthalmologic eponyms at the end of the 
book makes extremely interesting reading and is in itself a worth-while compila- 
tion. The several pages devoted to Greek derivations of important words used in 
ophthalmology demonstrates that even in ophthalmology the Greeks had such 
good words for it that thay have stood the test of time. 
Irvine H. Leopoup 


**Transactions of the Canadian Ophthalmological Society,’”’ Vol. 10 (Uni- 

versity of Toronto Press, Toronto, Canada, 1958) 

The 21st annual meeting of the Canadian Ophthalmological Society was held 
in Halifax, Nova Scotia, June 11-14, 1958. The majority of the papers included 
in this volume concern themselves with the management, diagnosis and therapy 
of glaucoma. A very practical and lucid discussion of the classification, medical 
management and surgical treatment of various forms of glaucoma are covered by 
a well versed panel. Dr. McCullough has demonstrated that small encysted filtra- 
tion blebs which do not adequately control the ocular pressure in glaucomatous 
eyes can be incised with a likelihood of immediate and continuing control of 
pressure. 

Dr. Scheie has had further experience with his operation of peripheral iridec- 
tomy and scleral cautery for glaucoma. He feels that the operation is particularly 
suitable for neglected acute attacks of glaucoma where iridencleisis is customarily 
advised. Such eyes are hyperemic, difficult to operate upon, and cautery dimin- 
ishes the tendency to bleeding. To date, he has seen no cases of malignant glau- 
coma following the use of this technique. There was little difference in the re- 
sponse of those with narrow angles and those with wide angles, but the greatest 
number of failures as well as hypotony occurred in chronic simple glaucoma. 

Dr. Locke has been impressed with the cyclodiathermy technique of Castro- 
viejo which consisted of 8 to 16 perforating diathermy applications through the 
conjunctiva and sclera with a 144 mm. electrode 6 mm. from the limbus, evenly 
distributed around the circumference, each application being for 10 seconds. In 
13 eyes so treated miotics were required postoperatively in 9; in 5 of these they 
probably could have been discontinued. 

Other subjects considered at this meeting were low-vision aids, the use of rub- 
ber catheters to restore drainage through the lacrimal channels and corneal trans- 
plantation. 

Dr. G. A. Thompson was impressed with the fact that radioactive phosphorus 
appears to be a useful substance in arriving at the diagnosis of suspicious ocular 
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lesions and suggested that in his hands a positive test seemed to indicate a malig- 
nant lesion. He used 500 ye. of P-32 and did his counting after an interval of at 
least 48 hours. As it has been stated previously elsewhere, Dr. Thompson found 
that a negative test did not exclude a malignancy. He stressed, as have others, 
that this test does not take the place of careful study, clinical judgment and ex- 
perience. 

Laboratory studies performed on Behcet’s disease by Drs. Turnbull and Smolo 
suggested possible viral origin of this disorder. 

In all, this appeared to be a very fruitful and practical meeting. 

Irvinc H. LEoPpoip 


“‘Squint and Allied Conditions,’’ by George P. Guibor (Grune & Stratton, 

New York and London, 1959, $11.50) 

Dr. Guibor, who has had many years of experience in dealing with extraocular 
muscle problems, has finally written a book which had been suggested to him 20 
years ago by Dr. Stanford Gifford and also by Dr. Luther Peter. The treatments 
of the defects are those which he has learned to use by his own trial and error. 
This information has been gleaned from observation of over 41,000 patients. His 
aim is to present the diagnostic and therapeutic methods which have proved the 
most practical and efficient. It is apparent that Dr. Guibor feels that the most im- 
portant factor in the management of neuromuscular anomalies is the proper diag- 
nosis. Attention must be paid particularly to the convergence and divergence 
ability of the eye as well as to the possibility of horizontal deviations being com- 
plicated by vertical ones. 

The book is divided into examination of the patient by history, inspection and 
objective testing. Detailed consideration of the cover test is made as well as sep- 
arate chapters devoted to supranuclear and paralytic lesions, amblyopia and 
anomalous correspondence. 

As in most previous texts dealing with this subject, there are also sections on 
the nonsurgical management of squint, the importance of ametropia and the role 
of refractive errors. 

The contribution of prisms in the diagnosis and treatment of squint is covered 
adequately. 

Dr. Guibor is impressed with the value of atropine in the management of stra- 
bismus and the chapter dealing with this agent makes interesting reading. There 
is no discussion in the text on the use of miotics for the management of strabis- 
mus. 

Although Dr. Guibor stresses the importance of vertical errors and horizontal 
manifestations of strabismus, he does not spend much time on the A/V syndrome. 
Fusion exercises for motor derangements are presented as only one means of 
treating motor anomalies. Dr. Guibor has pointed out the limitations of fusion 
training and also stressed its importance in relieving symptoms of convergence 
insufficiency. He does not attempt to discuss all the tests that may be done with 
the major amblyoscopes. 

The surgical section, as all the sections of the book, is simply and concisely 
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written. The text is not large, running approximately 350 pages including a help- 
ful bibliography. The illustrations are adequate. In all, this is a small text book 
which covers the subject of muscles and presents Dr. Guibor’s personal feelings 
in their management. There is no doubt that the student who reads this text will 
acquire a great deal of information much of which is already available in other 
text books. Each reader will benefit from the considerable experience of Dr. Gui- 
bor although he may not be in complete agreement with all of his theories and 
suggestions. The book is a comfortable size and the printing and format are 
neatly and attractively presented. 
Irvine H. LEopoLtp 
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The increase in public accep- THE ADVANCED SEMINAR designed to help you acquire 
knowledge of contact lens theory and procedure. To include these 
latest developments: PHOTO ELECTRONIC KERATOSCOPY 
(PEK)*, W/J BICONS®, TORCON*, TELECON*, CONTA- 
SONICS®, and fitting Keratoconus and Aphakia. 

; SEMINAR HOURS: Weekday’7 to 10 pm 

gist to keep abreast of the latest joa” ito 5 “ 


developments in this field. To CLINIC HOURS: Weekday 3:30to 5pm 


Sunday 10:30 to 12:00 noon 
fill this need The Plastic Con- THE PRIMARY SEMINAR designed to answer the needs of 


tance of contact lenses makes it 





ess ntial for every ophthalmolo- 


those now entering the contact lens field through practical dem- 
tact Lens Company has ex- onstrations of fitting techniques and procedures. To include: 
panded the number of contact fitting of the W/J SPHERCON® Bi-Curve and Tri-Curve lenses, 


the BICON* Bifocal Contact Lens, uses and methods of fitting 
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/ for prolonged wetting-out action 
/ Antiseptic; cleans and lubricates in one action. No ocular 
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’ Soquette Solution 


for germicidal lens storage 
Eliminate drying out of contact lenses, causing 
blurring and irritation . . . increase wearing time 
. .. eliminate sensations of slide and pressure... 
with Soquette Solution, available in 4-0z. plastic 












single-drop delivery bottles. 
Patients store lenses in Soquette Solution at all C 
times when not wearing them. . . . Result, natural 
oils of the eye cannot cling to the surface of the 
lenses. 
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i ¢ Cotton-Tipped Minims 
Sterile fluorescein in its safest, most convenient form....Be sure of 100% sterility... without wastage. cc 
Each Minims package is an individual sterile applicator for one patient, supplied in 20 individually a 
\ over-wrapped Minims per package. P 
\ The cotton tip means that sterile fluorescein can be applied without the need for sterilized cutting t 
\ instruments . . . just squeeze the unit and the fluorescein saturates the sterile cotton tip, which is 5 
then applied directly to the sclera. The Minims unit is then discarded. Vv 
\ The most modern method for fluorescein administration! 
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Only American Optical a 
makes the LENSOMETER 


The AO Lensometer has become so well recognized as the standard instrument for exacting ophthalmic 
prescription measurements that the name itself...‘‘Lensometer” is now widely used when referring to 
similar instruments of other manufacture. Remember, however, only AO makes the Lensometer. Here are 
some of the outstanding performance features that make it your best buy. 


ACCURATE -Critical accuracy is assured over DEPENDABLE-High quality optics and 








the entire range of measurements. Prescription finely tooled mechanism plus superior hand- 
analysis is exact...yet fast. Even a fragment of crafted workmanship make up every AO Lenso- 
broken lens is quickly and easily analyzed. In- meter. “New instrument” precision is assured 
volved calculations are unnecessary. for many years of service. 

CONVENIEN T-Operation is simple. Power VERSATILE —whether lenses are mounted in 
and axis scales are both located on the right side frames or unmounted, this compact instrument 
and are readable without visual interference from measures spherical, cylindrical and prismatic 
the Lens Marker which is located on the left powers; locates cylinder axis, prism base direc- 
side...the preferred position that permits con- tion and optical center...in a few seconds. High 
venient left hand use. or low Rx in single vision, bifocal, trifocal, and 


cataract lenses are accommodated readily. 









Contact your American Optical Company Sales Representative or your Instrument Supplier, or write. 
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ZOLYSE 


alpha-chymotrypsin with BALANCED SALT SOLUTION, ALCON 


in CATARACT SURGERY 


ZOLYSE (alpha-chymotrypsin with BALANCED SALT SOLUTION, ALCON) selec- 
tively lyses the zonules, facilitates delivery of the lens and minimizes such dangers 
as Capsular rupture, loss of vitreous, traumatic iridocyclitis and detachment of 
the retina. 

The BALANCED SALT SOLUTION, ALCON, which is furnished as a diluent and 
for lavage purposes, is a sterile, physiological balanced salt solution containing 
those ions essential to normal cellular metabolism. This solution is more accept- 
able to the intraocular tissues’... and, in cataract surgery, seems to be more in 
balance with the normal fluids encountered in the inner eye.’ 

ZOLYSE reduces operative and post-operative complications. 

ZOLYSE is safe with no known contraindications in patients over 20. 

Each ZOLYSE unit contains one vial of 750 units of lyophilized alpha-chymotrypsin 
and one 10 cc vial of BALANCED SALT SOLUTION, ALCON, as the diluent and 
for irrigating the eye. 





‘Girard, L. J., Dukes, C. D., and Fleming, T. C. Presented at the International Congress of 
Ophth., Brussels, Belgium, 1958. 


Kara, Gerald B., “The Use of Alpha-Chymotrypsin in Cataract Extraction,” Research Report No. 


10, Alcon Laboratories, Inc., 1959 
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after removing contact lenses 


| better’ with 


DEGEST. 


ocular decongestant 
Degest immediately relieves cor eal 
edema and inflammation of ocular 
epithelial tissues which may result 
from excessive contact lens wea: ing 
These conditions, if not treated, sub- 
side slowly. 

Degest® speeds the subsidence 
soothes, refreshes, clears oc ular 
tissues. 

Ingredients: Phenylephrine hydro 
chloride 0.2% in a mildly hypertonic 
vehicle, benzalkonium chloride 0.01% 
and sodium bisulfite 0.1%, as pre- 
servatives 

Degest® is supplied as a sterile, hy- 
pertonic, neutral solution in 15 cc 
dropper bottles. 


Manufactured by BARNES-HIND Opb- 
thalmic Products, Inc., 895 Kifer 
Road, Sunnyvale, California . . . de 
signers and manufacturers of Barnes 
Hind Wetting Solution, Barnes-Hind 
Soquette Solution, and Barnes-Hind 
Minims Fluorescein Cotton Tip 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING—125 EAST 46th ST., N.Y. 17, N.Y. 


SUCCESSORS TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


SCHIOTZ 
TONOMETER 


IN STAINLESS STEEL 


This instrument is made in strict accordance with 
the revised specifications adopted on March 8, 1952 
by the Committee on Standardization of Tonometers 
of the American Academy of Ophthalmology and 
Otolaryngology, and is supplied in a dust-proo! case 
which has separate recesses for the Instrument. Test 
Block, Weights, and Plunger. 





As made in our own laboratories it preserves ill of 
its original effectiveness for determining ocula: ten 
sion with a new margin of accuracy, sturdiness. ease 
of handling and beauty of finish that is charact rist) 
of instruments made by Matalene. 














It has been found satisfactory by many Ophthalmologists and meets all the specifications of the A.A.O.O. Tonometry Com» ittee 
Approved by the Electrical Testing Laboratories, it leaves nothing to be desired from the standpoint of accuracy. 


In case, with certification, each $60.00 
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macular hemorrhages 
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After Ire 2 
‘wae days: bi 
lodo-Nigeyt ent 
M ccular and retinal hemorthages’ aré-Satisfactorily absorbed after 
use of IODO-NIACIN* The“doSage used in thissstudy was” 1-tablet 
three times daily. ” 


In/cases of cetebral and»generalized, arteriosclerosis, IODO-NIACIN 
A has been sed with great bénefit*’ Eull’doses were given for a year or 
/4 jonger without any iodism.of' ill effects. 


The formula of TODO-NIACIN Tablets contains potassium iodide 
135 mg-(2'% gr.) combined with niacinamide hydroiodide 25 mg. 
(% gr.). IODO-NIACIN Ampuls 5 cc. are highly satisfactory for 
intramuscular or intravenous use’. 





Since the retina is intrinsically a part of the brain‘, hemorrhages in 
this region are indicative of a similar cerebral condition for which 
IODO-NIACIN is directly indicated. 


1, Am. J. Ophth, 42:771, 
1956. 

2. Am. J. Digest Dis. 
22:5, 1955. 

» 5 Seg, FOuee 84:741, 
1956. , ee 

4. Cecil’s Textbook of | TODO-NIACIN Tablets, slosol coated pink, are supplied in bottles of 


Medicine, 7th ed., 





1947, p. 1598. 100. Ampuls 5 cc. in boxes of 10. 
ee -—— Write for professional samples and literature -——_m— 
| Cole Chemical Company SO-1 t 
CHEMICAL | 3721-27 Laclede Ave., St. Louis 8, Mo. aii 
COMPANY | Gentlemen: Please send me professional literature and samples of 1000-NIACIN. 
3721-27 teclede Ave. | 
St. Lovis 8, Me. 1 
| 
*U.S. Patent Pending 
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ed eye physicians with the many services 
yhave demanded: precision laboratory work, 
pensing—personal care and expert fitting 


ha flair, not to mention the many collateral 
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ps such as subnormal vision work, equip- CHICAGO'S FINEST! 
t and instrument care and contact lens Modern Rx laboratory, completely equipped 


to handle almost any prescription 
ices. 


these many years, Boll & Lewis has used nothing but the finest materials: the best of the 
erican and import market in high-fashion eyewear, the most advanced laboratory machinery 
render the best in precision work for the needs of the patient! 

DISTRIBUTORS OF OPHTHALMIC, DIAGNOSTIC AND REFRACTING EQUIPMENT 


OF LEADING DOMESTIC AND FOREIGN MANUFACTURERS . .. OPHTHALMIC 
EQUIPMENT OF ALL TYPES REPAIRED AND CLEANED AT NOMINAL COST 











Teaching courses 
in dispensing 
available 

by appointment 


8 SOUTH MICHIGAN AVENUE ¢@ CHICAGO 3, ILLINOIS 


STate 2-5709-5710 
North Side Office: 3333 W. Peterson Avenue « Chicago, Illinois « INdependent 3-6645 


NORMAL VISION AIDS* CATAREX LOANER SERVICE* CONTACT LENS FITTING*ARMOR- 
PLASTIC LENSES * OPHTHALMOLOGICAL EQUIPMENT * Rx WORK AT WHOLESALE 
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DISASSEMBLED IN 6 PARTS 


MOST USEFUL 
e In Explaining Diagnosis to Patient 
e Study 
e Nurses Training 


e Lectures e Demonstrations 


» Student Reference 


Natural Size and Color Depicts: 


Conjunctiva Iris 
Cornea Pupil 
Sclera Suspensory Ligament of 


the Ciliary Processes 
Crystalline Lens and Extra 
Lens Simulating Cataract 
Ora Serrata 
Vitreous Humor 


Superior Rectus Muscle 
Inferior Rectus Muscle 

Internal Rectus Muscle 

External Rectus Muscle 
Vortex Veins 


Choroid Retina 
Superior Oblique Muscle Papilla 
Inferior Oblique Muscle Arteries and Veins 
Optic Nerve Macula 


Anterior Chamber 
Uveal Tract 


Ciliary Body 
Ciliary Nerves 


Write for Descriptive Folder or Order on Our 
Money Back Guarantee ..... only $25.00 


We offer a complete artificial eye service too 
—ask for folder. 


Mager and Gougelman ne. 


Serving the Profession Since 1851 


30 N. Michigan Ave. 120 E. 56th St. 
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Chicago 2, Illinois 
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Describes fully the details 
of accepted surgical 


Operations ... 


Stallard: EYE 
SURGERY 
—3rd edition 


“The third edition of this book has been exten- 
sively revised and much of it has been rewritten. 
[ts original purpose was to describe fully the details 
of surgical operations which I believe have an ac- 
cepted place in current practice and not to present 
an exhaustive literary omnibus which may fail to 
discriminate about the relative values of certain 
operations. To this aim I have held in writing the 
third edition. This individualistic manner of writ- 
ing may not be comprehensive but I hope that its 
character and some of its substance will afford a 
foundation on which the younger surgeons may 
build a superstructure of their own operative 
methods. . . . 


“T have tried to discuss fully the reasons for the 
techniques that I have found most suitable in 
various operations and after describing these opera- 
tions in detail I have commented briefly on alter- 
native procedures and the practice of other sur 
geons of accepted repute... .”—From the preface 


ContTENTS (abridged): Introductory. Anesthesia 
and akinesia for eye operations. The eyelids and 
reconstructive (plastic) surgery. The lacrimal 
apparatus. The extra-ocular muscles: strabismus 
and heterophoria. The conjunctiva, cornea, al- 
terior chamber, and sclera. The iris and the ciliary 
body. The lens. Glaucoma. The retina, choroid 
and vitreous. Traumatic surgery, civil and mili- 
tary. The orbit 


By H. B. Srattarp, M.B., E.M.A., MD 
(Cantab.), F.R.C.S. (Eng.), Hon. LL.D. (S 
Andrews); Surgeon, The Moorsfields Eye Hos 
pital; Eye Surgeon, St. Bartholomew's 
tal; Late Pathologist and Curator, The .\[oor 
field Eye Hospital; Eye Surgeon, Rdiu 
Institute and Mount Vernon Hospital; Office 


Tospi 


of the Order of St. John of Jerusalem; \fajor 
R.A.M.C. (T.A.) 

1958 ° 876 pp., 671 figs. . Price: 318.0 
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ANTIBIOTICS? ANTIBIOTIC-STEROIDS? STEROIDS? 


All Alcon antibiotics/steroids have these advantages: they contain Methylcellulose, a chemi- 
cally inert vehicle that holds drugs in contact with the eye 6 to 8 times longer than simple 
aqueous solutions and serves as a soothing, comfortable lubricant... tonicity and pH adjust- 
ments to assure optimum patient comfort and maximum therapeutic effectiveness ... sterile 


5 cc. Drop-Tainer® packaging reduces the likelihood of contamination during use... 
preservatives added. 





Whatever, «+: 
your” “ee 
decision— 
S 
product of 
choice 





ISOPTO® P-N-P for common, mildly inflammatory, external ocular infections; contains 
Polymyxin B Sulfate (16,250 units/cc.), Neomycin Sulfate (5 mg./cc.), Phenylephrine 
HCI (0.12%), and Methylcellulose (0.5%). 


ISOPTO® P-H-N for less common, severely inflammatory ocular infections that require 
steroid therapy; contains Polymyxin B Sulfate (16,250 units/cc.), Hydrocortisone (0.5% or 
1.5%), Neomycin Sulfate (5°mg./cc.), Methylcellulose (0.5%). 

ISOPTO® HY DROCORTISONE for inflammatory ocular lesions inthe absence 


of bacterial or virus infections; contains Hydrocortisone (0.5% or 2.5%) and 
Methylcellulose (0.5%). A/so available: |sopto® Cortisone (0.5% or 2.5%). 


ISOPTO® STEROFRIN for ocular allergies or other inflammatory conditions 
in the absence of infection; contains Hydrocortisone (0.5%), Phenylephrine HCI 
(0.12%), and Methylcellulose (0.5%). 


Available at prescription pharmacies throughout the United States and Canada 
GSD ALCON LABORATORIES, INC. e FORT WORTH, TEXAS 






































12 SURVEY OF OPHTHALMOLOGY 
Get sound clinical advice 
on everyday problems 
from these new Mosby books! 





Just Published! 


SYMPOSIUM ON GLAUCOMA 
Edited by William B. Clark, M.D., F.A.C.S. 


@ Ii you are faced with making day-to-day decisions concerning the diagnosis and manage 
ment of glaucoma cases, you will be delighted to hear that the proceedings of the Sixth 
Annual Session of the New Orleans Academy of Ophthalmology, have just been published 
in book form. The major portion of this authoritative new book represents the compila 
tion of opinion based on literally decades of research and clinical experience by eight 
of the most brilliant and respected ophthalmologists who participated in this symposium 
These distinguished ophthalmologists—men like Dr. Bernard Becker, Dr. W. Morton 


Grant, Dr. Harold Scheie and Dr. A. Edward Maumenee share their skill, insight and 





experience with you in discussing every facet of glaucoma—its histology, pathology, 
anatomy, biochemistry, diagnosis and treatment. In addition the book retains the spirited 
dialogue of the Symposium’s round table discussions which were devoted exclusively to 
helping the active clinician to diagnose and treat glaucoma in his daily practice. 


Edited by WILLIAM B. CLARK, M.D., F.A.C.S., Diplomate, American Board of Ophthalmology; Pro- 
fessor of Clinical Ophthalmology, Tulane University School of Medicine, New Orleans, La.; Chairman, 
Advisory Council on Ophthalmology, American College of Surgeons. Written by Eight Outstanding 
Ophthalmologists. Just published. 1959, 314 pages, 63,” x 9%,”, 99 illustrations (including 2 in color. 
Price, $13.50. 


Just Published! 3rd Edition Adler 
PHYSIOLOGY OF THE EYE—Clinical Application 


@ Stressing pathologic physiology, this new volume can provide you with a fuller under 
standing of disturbances of function and give you an intimate knowledge of norn ‘ 
physiology of the eye. Practicing ophthalmologists will find this book particularly inter 


esting since in his judicious search to select and evaluate the latest research reports, Dr 


Adler deals with basic physiology of the eye and in the same volume applies this ma 
terial to everyday practice. The entire field of the function of the eye and its adenxa is 
fully developed. Thoroughly revised and brought up-to-date, this 3rd edition develops | 


new concepts of the function of the eye in almost every chapter. In many cases, notal 


‘ . . ‘ " . ( 
the maintenance of corneal transparency and the mechanism of the formation of a \ueou: 
humor, the conception of the basic mechanisms involved has been changed. ( 
By FRANCIS HEED ADLER, M.A., M.D., F.A.C.S. William F. Norris and George E. de Sch veinitz i 
Professor of Ophthalmology, School of Medicine, University of Pennsylvania, and Consulting S irgeon 
Wills Hospital, Philadelphia, Pennsylvania. Just published. 1959, 3rd edition, 790 pages, 6°,” x "0 
illustrations, including 2 in color. Price, $16.00. 


At your Favorite Bookstore or Order on 10-Approval from 


Vs IMI: c.V. Mosby Company 







3207 Washington Boulevard « St. Louis 3, Missouri 












at the pH of tears...No stinging or burning since Gantrisin Ophthalmic 
Solution is isotonic and is buffered at a physiologice! pH... stable and sterile. 
Antibacterially effective because Gantrisin Ophthalmic contains 4 ger cent Gantrisin, 
xa i the potent anti-infective . . . little likelihood of bactetial resistance. Multipurpose, 
because Gantrisin Ophthalmic is effective in common e)ternal ocuar disorders, such 
as ‘pink eye’’ and nonspecific conjunctivitis, punctate anc dendritic <eratitis, superficial 


corneal ulcers, blepharitis . . . also consistently effective in mary types of ocular 


trauma, for prophylaxis following surgery and after emove of foreign bodies. 


GANTRISIN OPHTHALMIC SOLUTION 


ailable in 5-cc and y-o0z bottles with dropper. 
> available: Gantrisin Ophthalmic Ointment, in Vg-0z tubes. 
e Ophthalmic Solution and Ointment 


1% Gontrisin® — brand of fisoxazole 


| ROCHE LABORATORIES ~~ 
Division of Hoffmann-La Roche Inc ¢ Nutley 10 © N. J. 













SURVEY OF OPHTHALMOLOGY 


SURVEY OF OPHTHALMOLOGY 





SuRVEY OF OPHTHALMOLOGY is issued six times a year, appearing in 
February, April, June, August, October, and December. One volume 
per year is published and subscription is by the volume. 


Correspondence concerning business matters should be addressed to 
The Williams & Wilkins Company, 428 East Preston Street, Balti- 
more 2, Md., U. 8. A. 


Correspondence regarding editorial matters should be addressed to the 
editor, Irving Leopold, M.D., 1711 Rittenhouse Square, Philadelphia 3, 
Pa. 

Subscription price: $9.00 per volume, $9.25 in Canada, $9.75 foreign 
and postal union. Single copies will be supplied, when available, at the 
rate of $2.00 a copy. 


Claims for copies lost in the mails must be received within 30 days, 
(domestic subscribers); 90 days (foreign subscribers) of the date of 
issue. 


Change of Address. Publisher must be notified 60 days in advance. 
Journals undeliverable because of incorrect address will be destroyed. 
Duplicates can be obtained (if available) from the publisher at the 
regular price of single issues. 


New subscriptions and renewals are entered to begin with the first 
issue of the current volume. Should any issue of the current volume be 
out of print at the time the subscription order is received, the pro-rata 
value of such numbers will be refunded to the subscriber. 


Subscriptions should be renewed promptly—To avoid a break in your 
series, subscriptions should be renewed promptly. The publishers cannot 
guarantee to supply back issues on belated renewals. 
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Publishers of Scientific Books and Periodicals 


BALTIMORE 2, U. S. A. 
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SURVEY OF OPHTHALMOLOGY 


Contents continued from cover 1 PATHOLOGY 
Studies on Melanoma. II. Sex and Sur- 


Basic Sciences vival in Human Melanoma. LAURENS 


CuLtor Vision P. Wuite 
low Good is the H-R-R Test for Color PHARMACOLOGY 
Blindness. Gorpon L. WALLS 756 Pharmacological Testing of Anestheties. 
Pi YSIOLOGY J. H. Burn 
‘he Electroretinogram in Hereditary Clinical Tests of New Drugs. R. Woor 
Visual Cell Degeneration. A. D. MER 
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he Role of the Sympathetic Nervous Space Ophthalmology 
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First volume of an important new series. . . 


HANDBOOK OF PHYSIOLOGY 
Section 1: Neurophystology, Volume I 


This is the first volume in a new series sponsored by the American Physio- 
logical Society. The intention is to provide a comprehensive but critical 

resentation of the state of knowledge in the various fields of functional 
toe weg Physiological scientists from all over the world have been enlisted 
to this end. 

The Handbook begins appropriately with a consideration of the nervous 
system. Thirty-five contributors discuss many aspects of neurophysiology 
from its historical development to the functioning of the sensory organs. 
Notable is the emphasis on the closing of the gap between the brain and the 


mind. 
Editor-in Chief. Joun Fiztp, Ph.D., Professor of Physiology... .; 
Section Editor, H. W. Macoun, Ph.D., Prof.ssor of Anatomy... ; Executive 
Editor, Victor E. Hatt, M.D.. Professor of Physiology . . .: all of 


The University of California School of Medicine, Los Angeles 
1959 © 792 pp., 4so figs. © $22.00 
mp for the wer thea Society by... 
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OPHTHOCORT "i ners 


“..is effective against 
most gram-positive and gram-negative cocci 
and some gram-negative bacilli. It rarely pro- 
duces dermatitis and resistant strains are 
uncommon.” ! “... penetrates the noninflamed 
eye better than any other antibiotic, regard- 
less of route of administration.” 


“...gram-negative bacilli are being 
isolated with increasing frequency from the 
conjunctiva....”3 Polymyxin B “...is bacteri- 
cidal against most gram-negative microorgan- 
isms...."°4 


“Cortisone, hydrocortisone 
and ACTH, by altering the inflammatory re- 
sponses of the body, cause a decreased 
amount of scarring and vascularization.’> 
“Hydrocortisone is about twice as potent 
gram for gram as cortisone, even when given 
locally.” 


Provides wide-spectrum anti- 
bacterial, anti-inflammatory, and antiallergic 
action for topical treatment of patients with 
ocular inflammation complicated by infection. 


: Local application two to four 
times daily as required. 


: OPHTHOCORT Ophthalmic Oint- 
ment contains 1% CHLOROMYCETIN® 
(chloramphenicol, Parke-Davis), 0.5% hydro- 
cortisone acetate, and 5,000 units polymyxin 
B sulfate per Gm., supplied in 4-0z. tubes. 
References: (1) Perkins, E. S.: Practitioner 178:575, 
1957. (2) Queries and Minor Notes, J.A.M.A. 
161:1032, 1956. (3) Smith, C. H.: Eye, Ear, Nose & 
Throat Month. 34:580, 1955. (4) Blakiston’s New 
Gould Medical Dictionary, ed. 2, New York, McGraw- 
Hill Book Company, Inc., 1956, p. 945. (5) Ostler, 
H. B., & Braley, A. E.: J. lowa M. Soc. 44:427, 1954. 
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STORZ DUREDGE STAINLESS STEEL EYE KNIVES 


Made of 
Special Alloy Cutlery Stainless Steel 


The grain structure of this alloy steel is dense and it will hold a keen penetrating edge. Improved methods in 
hardening, tempering and honing plus this new Stainless Alloy Steel have resulted in a superior knife. 


E- 81* 
- 82* 
- 83* 

84* 
- 85* 
88* 


- 90* 
yo 
- 96* 
» 


Cataract Knife, VON GRAEFE: 25mm x 1.5mm. $10.00 
Cataract Knife, VON GRAEFE: 27mm x 1.7mm. 10.00 
Cataract Knife, VON GRAEFE: 30mm x 2mm. 10.00 
Cataract Knife, VON GRAEFE: 33mm x 2.3mm. 10.00 
Cataract Knife, VON GRAEFE: 35mm x 2.5mm. 10.00 
Cataract Knife, Duredge: a straight back medium size cataract knife with wafer thin blade for 

extreme sharpness and easy penetration. 15.00 
Knife, Discision, WHEELER: Imm x 18mm blade. 12.50 
Knife Needle, ZIEGLER: 5mm. 11.50 
Knife Needle, ZIEGLER: 6mm. 11.50 
Knife Needle, ZIEGLER: 7mm. 11.50 


STORZ DUREDGE Stainless Steel Keratomes 


Keratome, JAEGER: size 0, angled, 8mm x 9! 5mm. $10.00 
Keratome, JAEGER: size 1, angled, 9!amm x 11mm. 10.00 
Keratome, JAEGER: size 2, angled, 11mm x 12!5mm. 10.00 
Keratome, JAEGER: size 3, angled, 12'smm x 14mm. 10.00 
Keratome, CASTROVIEJO: blade 13mm x 4mm, parallel portion of blade is not sharp. 11.00 


Storz Duredge Stainless Steel and Duredge Carbon Steel cataract knives and keratomes are 
not imported, they are made only in our factory in St. Louis. All of our re-sharpening is also 
done in our own factory. 
We do not utilize outside facilities for re-sharpening any eye knives. 

* Designates STAINLESS STEEL. 


STORZ INSTRUMENT COMPANY - 4570 Audubon Avenue, Saint Louis 10, Missouri 


New York Showroom: 157 E. 64th St. at Lexington Ave. 








Tredmyein . 


AN IDEAL SOLUTION FOR MOST OCULAR INFECTIONS—IT TREATS 


THE PATIENT...THE PATHOGEN...AND THE INFLAMMATORY PROCESS 


Formula: Dosage: 1 to 2 drops, two to four times d.ily. 
Prednisolone alcohol 27, During the initial 24 hours this dosage ma, be 
Neomycin sulfate 5% increased considerably. 

Phenylephrine HCl 12% Supply: 5 cc. plastic dropper bottles—on pre- 
in a sterile, lubricating solution scription only 


ALLERGAN CORPORATION Los Angeles 17, California & 


SOWs8 








